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MATHEMATICS FOR ENGINEERS. 

In an abstract given elsewhere in this issue are a number of 
sensible remarks on the teaching of mathematics for engineers 
which have been taken from a longer discussion of the subject 
by Mr. Charles F. Scott. 


it is almost as complicated as that of laying out an entirely 


The problem is not simple; indeed, 


satisfactory course in any branch of engineering. One is always 
confronted with the question of how much time should be given 
to theory and how much devoted to application. We have on 
the one hand those who contend that the practical side of the 
subjects only should be taught, and on the other those who 
believe that each subject should be taught for itself alone. 
Mr. Scott holds rather to the first opinion in regard to mathe- 
matics, but he admits that the engineering student should be 
able to understand certain higher branches of mathematics, even 
though he can not, or does not, actually use them in his work. 
While we agree on the whole with Mr. Scott’s views, in cer- 
In the first place, Mr. Scott 
says mathematics is a tool from the standpoint of the engineer ; 


tain respects we differ from him. 


its value depends on the skill with which he can use it, and 
he is not concerned with the process by which the results are 
obtained. This is rather misleading, as there can hardly be a 
satisfactory use of any tool if the user does not comprehend the 
principles upon which it works. There is no absolute necessity 
for the engineer to be able to construct his tool. He may leave 
that to a specialist. But he must know how and why his tool 
does work. It is because so many college graduates do not under- 
stand the higher mathematics in this way that they do not make 
more use of them. The fault, no doubt, is at times due to the 
methods of instruction, but it must be admitted that not all 
engineering students are capable of becoming experts in the use 
of the calculus, for example, in the short time allotted to this 
subject in the engineering course. 

It is fortunately true, as Mr. Scott points out, that at this 
time by far the greater number of engineers can get along satis- 
factorily with arithmetic, and occasionally a little elementary 
algebra, but they would be better equipped if they could use 
the higher branches with case and certainty. .We.may work 
up to this stage in time; we were not all of us made fair 
arithmeticians in a generation. But it is the duty of the college 
to advance the professions as rapidly as possible, hence the 
instructors who are content to teach nothing more than they 
themselves were taught are not doing their whole duty. The 
higher branches not only are useful tools for the engineers who 
are skilled in them, but it becomes essential for the engineer 
to be able to follow their methods understandingly if-he is to 
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put to use recent developments in scientific knowledge. A 
notable instance of this is the development of wireless com- 
munication. The “wireless” engineer should, to-day, not only 
understand but be able to apply mathematical processes which 
are seldom taught in an engineering course. 

sut while asserting the necessity for advanced mathematical 
instruction we must not be understood as advocating the use of 
the higher branches in teaching science. There is danger, when 
such methods are employed, of laying too much stress upon 
the method and neglecting the thing. This is too often the 
case in teaching physics: the students are not given a physical 
conception of the principle or law—hence it means nothing to 
them and is of little use. 

Mr. Scott says what is required of engineers is common 
sense, bui common sense is nothing more than logical reason- 
ing from fully understood principles; and it is no less common 
sense if the reasoner follow a line of thought less frequently 
used by others but familiar to himself. There can be as much 
common sense in the use of the calculus as in simple addition. 
But to-day this is the exception rather than the rule, because 
And 


we need common sense in the teaching of science, not an obscur- 


by far the greater number are more skilled in addition. 


ing of facts under a mathematical scaffold. 

The trouble in teaching mathematics, as in nearly all other 
subjects, is the necessity of laying out a line of instruction 
suitable for the average student, but which will also point the 
way for the brilliant man to go further. The best plan, in all 
cases, seems to be to lay a thorough foundation of scientific 
principles and elementary mathematics. Upon this as high a 
structure of applications and advanced sciences as the time 
allows may be erected. The proportioning of this structure will 
depend upon the opinions of the instructors, but the founda- 
tion should never be weakened in the slightest, since it must 
bear not only the beginning of the structures which are made 
at the college, but the entire building which the man himself 
must complete. It should never be necessary for him to go 


back and strengthen or alter his foundations. 





ELECTRICAL TRANSMISSION FOR MARINE 
PROPULSION. 

In the issue of the Etecrricat Review for April 4, 1908, 
we discussed an electrical method of propelling ships which had 
been proposed by Mr. Henry A. Mavor, and had been discussed 
before by the Institution of Engineers and Shipbuilders, of 
Scotland. In this system the propellers of the vessel are to be 
driven by induction motors, and variations in speed are to be 
secured by mounting the stator so that it can revolve, thus 
reducing the actual speed of the motor without changing the 
relative speeds of rotor, stator and motor. This method, while 
not efficient for continuous running, introduces fairly good 
starting conditions, and is allowable for short maneuvers, such 
as docking and getting under way. Under normal running 
conditions the stator is fixed, and the speed can then be varied 
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only, by varying that of the prime mover, unless conditions 
warrant the losses which will be caused by allowing the stator 
to revolve, absorbing the energy thus developed in friction. 

Now another method of ship propulsion by means of the 
electric motor has been proposed and discussed by a second 
In this 


case Mr. William Durtnall, after describing the various other 


British society, the Institution of Marine Engineers. 


methods of ship propulsion by means of the electric motor, 
dwells at some length upon the system which he thinks offers 
the greatest prospect of success. In brief, he uses squirrel-cage 
induction motors, direct-connected to the propeller shafts, and 
obtains his variations in speed by means of the stator windings, 
which are arranged so as to develop magnetic fields having three 
or more different arrangements of poles. In this way a corre- 
sponding numbers of speeds is obtained, and the system will 
operate at all of them efficiently, though it is probable that 
at the lower speeds conditions may not be quite as favorable 
as at the higher. It would seem likely also that the motors 
thus constructed would be larger and heavier than those de- 
signed for the highest speed only; so that unless conditions are 
such as to make it essential to be able to run at two or more 
speeds, a less inefficient, but lighter, system might, on the whole, 
be better. 

However this might be, it is rather interesting to note the 
good case which Mr. Durtnall makes out for his system as 
compared with the direct steam-turbine drive. As has been 
pointed out before, the advocates of such systems of propulsion 
hope to gain by driving both the steam turbines and the pro- 


Unfor- 


tunately for the marine engineer, a large slow-speed propeller 


pellers at those speeds which give the best results. 


is the most efficient, while a high-speed steam turbine is the 
most economical of steam. Thus, in modern practice it has been 
necessary to sacrifice at both ends; and although turbine- 
driven steamers have certainly shown creditable performances, 
they do not do as well as they would do were it not for these 
limitations. This condition offers the electrical engineer an 
opportunity to install a system of transmission which is efficient 
and which will permit both the turbine and the propeller to run 
at their best speeds. By so doing a large saving in steam con- 

For instance, Mr. Durtnall thinks that 


a steamer driven by four propellers, each requiring 1,000 horse- 


sumption is expected. 


power, would require generating equipment with an output of 
about 3,250 kilowatts. The propellers would run at 250 revolu- 
tions per minute, and the turbines at 1,500. With steam at 
150 pounds pressure, and 150 degrees Fahrenheit, it is esti- 
mated that the consumption of steam per kilowatt-hour would 
If the turbines 
were direct-connected to the propeller shafts, the steam con- 


be thirteen pounds per shaft horse-power-hour. 


sumption would be about twenty-two pounds per shaft horse- 
power-hour. Thus, in the first case, the total hourly consump- 
tion of steam would be 52,400 pounds, and in the second 88,000 
pounds, a saving effected by the electric drive of forty-one per 
cent, and consequently an equal saving in requisite boiler 
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capacity. At lower speeds savings nearly as good would be 
made by the electric equipment. 

Such saving in steam, and therefore in coal, is important, 
but would not be allowable at too great sacrifice in weight. To 
determine this it is estimated that the electric equipment, 
including motors, generators and steam turbines, would weigh 
about 184 tons, while the direct-connected steam turbine would 
weigh only 148 tons, a difference in favor of the latter of thirty- 
six tons. But this is more than offset by the saving in boiler 
capacity, which, according to the steam consumption given above, 
would be 180 tons, the steam turbine requiring 440 tons of 
boilers, while the electric equipment requires only 260 tons. 
The net saving in weight will therefore be 144 tons. This, taken 
together with the saving in coal, which, from the foregoing, 
figures out at 1.6 tons an hour, or 230 tons for a six days’ 
sail, shows the marked superiority of the electrical drive. 

These conclusions should not, of course, be accepted without 
question. Other marine engineers might figure out considerably 
less advantage in the electrical drive, if indeed they did not 
throw it entirely the other way. Mr. Durtnall’s conclusions are 
nevertheless interesting and worthy of careful consideration by 
marine engineers. While he has discussed only the steam tur- 
bine, it is not unlikely that an equally good case could be made 
out for an internal-combustion engine, as the electrical transmis- 
sion would eliminate the handicap of this type of prime mover. 





POSITIVE ELECTRICITY. 

If we accept the views of the new school of electro-physicists 
we are fairly familiar with the character and importance of the 
electron, or, as some would have us believe, the negative par- 
ticle of electricity. According to J. J. Thomson and others, 
the smallest charge of electricity which has been isolated is 
negative in sign, and is always associated with what appear to 
be particles of matter having a mass of about one-thousandth of 
that of the hydrogen atom. Since this mass can not be disso- 
ciated from the charge, or the charge from the mass, it has 
been asserted that the two things go together; in fact, what 
appears to be matter may be merely an effect due to the electric 
charge itself. 

According to this theory, a positive charge or corpuscle, as 
Thomson calls these minute material particles, is necessary; but 
the positive charge has never been liberated—that is to say, 
it is apparently always associated with particles of matter com- 
parable in mass with the hydrogen atom, and therefore one 
thousand times as large as the electron or negative corpuscle. 
Recent experiments by Thomson indicate the possibility of the 
existence of positive corpuscles, but these were still associated 
with large masses. A peculiarity of these positive charges was 
their appearance at points where they were not expected. When 
searching for the negative charge, one naturally looks between 
the two electrodes and expects to find this charge on its way 
from the cathode to the anode. By analogy one would there- 
fore look for the positive charge in the same place and expect 
to find it moving in the opposite direction; but it has never 


been detected there. If it was the positive charge which Dr. 


of character. 
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Thomson noticed in certain of his experiments, this particle 
behaves in an erratic way, for it was found to be traveling 
in what seemed to be the wrong direction and in the wrong 
place. The particles which he noticed were traveling away 
from the cathode in the space beyond the anode. 
gested that it was because of this unexpected behavior that the 
positive particle had not been detected before. 

M. Jean Becquerel makes the most recent claim of having 
M. Bec- 
querel is following in the footsteps of his illustrious father, 
who first called attention to the then obscure phenomenon now 
known as radioactivity. The son has held certain ideas about 


It was sug- 


captured, or at least separated, the positive electron. 


the electrical theory, and devised experiments to test their accu- 
racy. He has particularly desired to isolate the positive elec- 
tron, and in a recent issue of Comptes Rendus asserts that he 
has done so. 

The experiment upon which this claim is based consists in 
passing an electrical discharge through an exhausted tube con- 
tracted along its central portion. The anode is in one of the 
larger sections at one end, and the cathode is in the other, 
placed close to the contracted neck. The cathode plate is itself 
perforated to allow the canal rays from the anode to pass 
through it and penetrate into the other enlarged portion of the 
tube. These canal rays, it will be remembered, are rays which 
are neutral and hence are not deviated by a magnetic field. 
When they pass into the second portion of the tube and the 
surface of the latter is earthed by any means at all, this spot 
becomes a secondary cathode, and a phosphorescent patch appears 
there. This patch has an orange color, but if the hand be 
approached to it, the secondary cathode rays which give rise to 
it are driven over to the opposite wall of the tube, while a 
whitish patch is formed in front of the hand; and by bringing 
up a magnet to this patch it is found to be deflected with ease. 
A more elaborate tube, in which a secondary cathode was intro- 
duced in a side extension, gave the same results, but more 
markedly. 

The conditions under which this experiment was conducted 
seem to be rather complicated, as there is a mixture of X-rays, 
cathode rays, canal rays and apparently a general mixture of 
every kind of electric discharge procurable within an exhausted 
tube. 

This condition, however, seems to be necessary since, accord- 
ing to the author, the cathode ray is necessary to drive the 
positive particle out of the neutral canal ray. It is to be hoped 
that he will give us shortly further results of his investigation. 
He may perhaps devise some simpler way of ejecting the posi- 
tive corpuscle from its kennel, and of studying its peculiarities 
Certainly, if we admit the existence of the nega- 
tive electron, it is hard to deny the existence of a corresponding 
positive charge; and our inability to dissociate this from large 
masses of matter is simply because we have not yet found out 
how. If M. Becquerel has been successful, he will have advanced 
our knowledge another important stage. Confirmation of his 
work by other investigators under other conditions is greatly to 


be desired. 





THE TEST-METER METHOD OF TEST- 
ING SERVICE METERS II. 


BY JOSEPH B. BAKER. 

TESTING BY READINGS ON CONSUMER'S 

METER. 

Of the special features of this form of 
test meter, next in importance to the com- 
posite field-winding—whereby the accu- 
racy of the test meter is increased on 
light loads by increasing its torque, as 
above described—is the time-saving device 
for making the actual test observations by 
what the inventor terms the “sight 
method.” The object of the composite 
field construction is to attain accuracy in 
testing equal to the inherent accuracy of 
the indicating-instrument method; and 
the object of the following described 
“sight method” of using the test meter is 
to attain a speed of making tests superior 
to the speed which it is practicable to 
attain by the indicating - instrument 
method under the largely adverse condi- 
tions of testing on consumers’ premises. 
The method has also the advantage of 
doing away with the use of stop-watches. 

It will facilitate the explanation of the 
above-mentioned device to assume that the 
test meter is connected for equal torque 
with the consumer’s meter, 7. ¢., that at 
the given load the test meter means the 
same number of revolutions in a given 
time as the consumer’s meter would make 
if accurate. The device referred to oper- 
ates by virtually—not, of course, actually 
or mechanically—superposing the test- 
meter disc on the disc of the consumer’s 
meter in such a way as to enable the 
tester to observe the actual angular 
amount by which the latter’s disc lags 
behind, or advances ahead of, the test- 
meter disc. The device consists of a cir- 
cular paper scale with its circumference 
divided into ten equal scale divisions, 
each of which is again divided into ten 
divisions, making 100 scale divisions in 
all, mounted on a circular brass plate 
which is slotted from circumference to 
centre so that it may be supported in a 
horizontal position on the frame of the 
consumer's meter,! the shaft of which 
passes through the centre of the circular 
scale—of course. without touching. <A 
light pointer is fixed on the shaft so as to 
sweep over the scale. With both consu- 
iner’s meter and test meter connected 
io the test load, it is obvious that if the 
former meter were as accurate as the 
latter its dise would neither lag behind 
nor advance ahead of the latter’s disc; 
so if the pointer were observed at any 





! This method of testing is, of course, only applicable to 
= the covers of which may be removed (* unsealed 
meters **). 
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instant to be passing over a given scale 
division A, it would at the end of a given 
number of revolutions still be found to 
be passing over A. If, however, the con- 
sumer’s meter were slower than the test 
meter, at the end of the given number 
of revolutions the pointer on its shaft 
would be observed to be passing over some 
other point, B, back of A; and the num- 
ber of scale divisions from B to A would 
indicate the percentage error of the con- 
sumer’s meter, the corresponding meter 
efficiency being represented by 100 minus 
the lag divided by 100. 

The general expression for percentage 
accuracy, in terms of disc revolutions, is 
the ratio 
Actual revolutions of the meter under test 

Allotted revolutions of same, 

the denominator of which would be de- 
termined by the disc constant and indi- 
cating-instrument readings on the load. 
Inasmuch as in the application of the 
method any desired number of revolutions 
may be “allotted” to the meter under test, 
counting up to that number by the ob- 
server at the test meter, the use of a slide 
rule may be avoided by selecting an in- 
tegral number, which will facilitate mak- 
ing the division mentally, e. g.: 

Allotted revolutions of meter under 
test == 10 (counted at test meter). 

Actual revolutions of meter under test 
= 10.55. 

Ratio = = 1.055. showing the 
meter under test to be 5.5 per cent fast. 

In actual practice, in order to cover the 
use of the test meter with higher torques 
than the torque of the consumer’s meter 
(as in testing on light load) the number 
of revolutions of the test or “standard” 
meter varies according to the torque of 
the test meter. The following descrip- 
tion of the actual conduct of a light-load 
test by a team of two men, a tester and 
a helper, will serve to make clear the gen- 
eral method of reading the accuracy of 
the meter under test directly in percentage 
of the standard. 

The meter is first tested on light load, 
and should, if accurate, make one com- 
plete revolution in exactly the same time 
in which the standard makes a certain 
definite number of revolutions, found by 
reference to a “table of revolutions.” The 
helper is stationed at the standard, and, 
observing a white mark on the disc, in a 
short and sharp tone of voice gives the 
word “on” at the beginning and the word 
“off” at the end of this allotted number 
of revolutions of the standard. The tester 
is stationed at the consumer’s meter, and 
at the words “on” and “off” notes care- 
fully the respective positions of the pointer 
on the circular scale. 

Mr. Mowbray states that a telephone de- 
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vice was added to the test meter in order 
to make this general method practicable 
for one man to handle instead of two. 
This device, which is attached to the form 
of test meter shown in Fig. 1,' consisted 
of a telephone receiver connected to a 
special contact on the commutator of the 
test meter, and giving a click for every 
revolution of the test meter’s armature. 
The tester noted the clicks while observing 
visually the revolutions of the consumer’s 
meter and would thus determine whether 
the latter were “fast” or “slow.” It was 
found, however, that when the difference 
in rate of the two meters was very great, 
the method was inferior to the audible 
count of a helper stationed at the test 
meter, the two-man method being less con- 
fusing, especially when it was modified 
by the helper’s audibly announcing only 
every third, sixth, etc., revolution of the 
consumer’s meter. The. telephone system 
was used for about a year, but was super- 
seded by the method of starting and stop- 
ping the test meter electrically, described 
herein, which has now been in use over 
two years and has been adopted as the 
standard in the Mowbray and other test 
meters now being manufactured. 

The percentage accuracy is at once de- 
termined by noting the number of scale 
divisions passed over by the pointer—. e., 
the number between A and B—counting 
around the scale in the direction of revo- 
lution of the pointer. For example, if the 
pointer were observed, from the word 
“on” to the word “off,” to pass over 
eighty-five small divisions, the accuracy 
of the meter would be eighty-five per cent. 
The result may be expressed in a different 
way by saying that the number of small 
divisions which the pointer may need to 
complete one revolution is the per cent 
slow, and the number by which it may ex- 
ceed one revolution is the per cent fast. 

From the foregoing it will be noted that 
these methods of directly reading the 
error of the consumer’s meter not only 
save the time required, in the indicating- 
instrument method, to reduce the result 
by slide-rule or pencil computations—e. ¢., 
for direct-current testing, fhe multiplying 
together of indicated volts and amperes 
to obtain watts, the reducing of the revo- 
lutions of the consumer’s meter to meter 
watts, and the dividing of the meter watts 
by instrument watts to obtain the per cent 
accuracy of the consumer’s meter—but also 
save the time consumed in taking several 
sets of instrument readings necessitated, 
under conditions of varying voltage or 
varying load, or both, by the swinging of 
the instrument needles. It is obvious also 
that where the voltage or load varies con- 
siderably, the test meter, which actually 
integrates the load passing through the 
consumer’s meter, provides a more accu- 


1 Page 236, Vol 58— No. 7. 
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rate reading of the load with which to 
compare the consumer’s meter than even 
an impracticably large number of sets of 
instrument readings. 

METHOD OF READINGS ON TEST METER. 

An alternative method of testing, ap- 
plicable to sealed meters, uses a pointer 
and scale attached to the standard (see 
Fig. 1), and is described in the article 
referred to in the footnote, page 236.1 In 
this method the tester is stationed at the 
standard and observes the revolutions of 
its pointer, and the helper is stationed 
at the consumer’s meter. The present 
forms of “Mowbray type” direct-current 
and alternating-current test meters, re- 
quiring but one man to perform the tests, 
are based on this method. 

In the application of the method the 
procedure is the converse of that described 
for unsealed meters. The revolutions of 
the meter under test are counted and ap- 
plied as the numerator of the ratio: 
Allotted revolutions of the test meter _ 
Actual revolutions of same — 

Percentage accuracy. 

As the denominator would in some 
cases be a fractional number, a slide rule 
is required to make the computations 
quickly—only one setting of the slide rule 
being necessitated, however. The follow- 
ing example—leading to the same result 
as in the example of the method by read- 
ings on consumer’s meter—may be given: 

Allotted revolutions of test meter = 10 
(counted at consumer’s meter). 

Actual revolutions of test meter = 9.48. 

10 


Ratio = 9.48 = 1.055 


This form of test meter is stated to be 
inexpensive in first cost—consisting as it 
does of regular stock meter parts, and of 
special parts which may be made in the 
meter department’s laboratory or machine 
shop—as compared with the cost of high- 
erade indicating instruments—voltmeter 
and shunt ammeter. 


ys 


Japan’s Electric Wire Trade. 

The modern development of the elec- 
trical business in Japan has resulted in 
such a large demand for electric wire that 
the annual sale of the article amounts to 
about 8,000,000 yen. Of this 5,000,000 
yens’ worth is imported from abroad. It 
is admitted that the imported wire excels 
the home-made in quality and is general- 
ly used in warships, steamers, and also for 
underground work.- The art of electric- 
wire manufacture has, however, made 
rapid: strides in Japan of late years, and 
this, coupled with the ample supply of 
cheap copper, has reduced the cost of pro- 
‘duction’ with the result that the wire is 
offéred at a price considerably lower than 
is charged for the imported article. 
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Railway Electrification Plans 
on the Continent. 

Electrification of railways is daily at- 
tracting increased attention in a number 
of countries; the eventual transformation 
is regarded as a matter which can not be 
indefinitely postponed, and for which, in 
any case, it is advisable to prepare by in- 
vestigating the natural resources and con- 
ditions bearing upon the problem and 
making preparatory trials, so as to pave 
the way for the introduction of the new 
order of things whenever it may be found 
expedient to do so. The subject, says 
Engineering, London, July 17, naturally, 
is rather more advanced in those countries 
where sufficient water power is available 
for the generation of electricity, but it 
is not confined to such localities. 

Sweden is likely to assume a distinct 
lead as regards electric traction on rail- 
ways on a comprehensive scale, for the 
state railways of that country have taken 
up the subject. Both in Norway and Den- 
mark, also, electric railways are under 
consideration, and in the latter country 
several electric lines are likely to be taken 
in hand in the immediate future: Of 
much greater interest, however, is the pre- 
paratory work proceeding in Austria and 
Germany, where the respective states ap- 
pear to be anxious to see the question ad- 
vanced through rational and exhaustive 
investigations. 

A distinguished member of the Im- 
perial and Royal Austro-Hungarian Rail- 
way Board, Ober-Baurat Baron von 
Ferstel, recently delivered an interesting 
lecture on the subject, as far as it con- 
cerned Austria, at the Austrian Society 
of Engineers. This lecture has attracted 
much attention on the Continent. He 
first dealt with the class of railways which 
particularly called for electrification, and 
the different advantages and savings aris- 
ing from it. The increasing cost of coal, 
he said, was an important reason for adopt- 
ing electric traction; the price has risen 
sixty-four per cent within two years, and 
for the’ present year Austrian railways 
would require 730,000 tons of imported 
coal from German-Silesia, the Saar and 
the Ruhr district, and from England, the 
inland coal mines supplying some 640,- 
500 tons. Matters in Austria resemble in 
this respect the conditions in - Italy, 
Switzerland and Sweden, where the dearth 
of inland coal has an important bearing 
on the case for the introduction of hydro- 
electric power on the railways. 

The consideration is emphasized, as far 
as Austrian Alpine railways are concerned, 
by the fact that the cost of transport is 
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exceedingly high, in some cases almost 
equal to the eost of the coal ; hydroelectric 
traction would seem, therefore, for more 
than one reason, a natural and desirable 
substitute for steam. Moreover, in 
Austria, as elsewhere, a fear has arisen 
that several comparatively young indus- 
tries may seize upon so much water power 
that the state will be left in the lurch; 
hence the extensive purchasing of water- 
falls by the Swedish State, and legislation, 
already effected or still under considera- 
tion, in various countries, to secure, if not 
a monopoly for the state, in any case a 
power to control and regulate the dis- 
posal of the waterfalls. This, at least, is 
the case of Norway, Italy and Bavaria. 

In Austria the legal position of water 
rights appears to be regulated by a dozen 
and a half different territorial laws, which 
the speaker thought it would take a long 
time to adapt or alter in favor of a general 
state scheme. It was therefore advisable 
to secure the requisite- waterfalls as soon 
as possible, prior to which, however, the 
question of which waterfalls were the 
most suitable would have to be investi- 
gated. Many of the rivers in question 
carry a very variable quantity of water, 


which, of course, is a drawback. As an 
instance, the speaker mentioned the 


Tsonzo, which may have a flow of any- 
thing from a-minimum of eight cubic 
metres per second up to more than 100. 
This river presents exceedingly favorable 
conditions of fall—over 500 feet—yet the 
minimum quantity of water only repre- 
sents 8,000 horse-power. Its average flow 
of 24.5 cubic metres per second would 
vield 38,000 horse-power; but this would 
certainly necessitate the construction of a 
reservoir capable of holding 115,000,000 
cubic metres, and of this the natural con- 
ditions will not allow. Reservoirs of this 
size are under consideration for other pur- 
poses at the present moment, and Baron 
von Ferstel mentioned the projected reser- 
voir close to the town of Zurich as an ex- 
ample. It is here proposed to dam up the 
Sihl in a mountain valley six miles in 
length, rendering possible the storage of 
96,500,000 cubic metres of water; the 
valley in question is somewhat thickly 
populated, and, of the total calculated cost 
of $2,400,000, two-thirds would be spent 
upon the purchase of property. The 
Austrian State Railways are planning a 
somewhat smaller reservoir for the Isonzo, 
based upon an average supply of fifteen 
cubic metres per second, and capable of 
holding some 48,000,000 cubic metres. 

A question of importance, almost equal 
to that of the best possible exploitation of 
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the various falls separately, is the proper 
selection, or combination ‘for working 
purposes, of different falls and _ their 
power stations, in some cases, perhaps, in 
conjunction with steam-driven central 
plant; as an example, the speaker men- 
tioned the Villach-St. Lucia-Trieste Rail- 
way, which has a hydroelectric power sta- 
tion at Karceit and a steam-driven station 
at Trieste. 

Another question of importance is the 
possible utilization of the excess current, 
at times of plentiful water supply, for 
other purposes, such as electrochemical or 
metallurgical work. 

The investigations carried on in Austria 
cover all the railway lines worked by the 
state railways, irrespective of their being 
owned by the state or by private concerns. 
The aggregate mileage of the railways in 
question amounts to 2,500 miles. In 
Austria the electrotechnical studies of the 
question, and those referring to the traffic, 
_are so far being carried on apart from the 
investigation of the water-power question. 
In order, however, to be fully prepared 
with all particulars of power requirements 
for the different districts, and from the 
different waterfalls, the whole of the sys- 
tem of railways has been divided into 
150 sections. The clubbing together of 
the different sections likely to come with- 
in the area of any one water-power 
central station will be comparatively easy 
and will allow of various alternatives. It 
is claimed that never has the electrifica- 
tion of a comprehensive railway system 
been more carefully prepared than in this 
The comparative details for steam 
and electric traction have been made out 
in as exhaustive a manner as possible. 
Experts in various industrial branches 
are also being consulted as regards the 
system to be chosen. 

The survey of the waterfalls likely to 
come within the limits of this great 
scheme—numbering about forty—is being 
proceeded with and will be pushed ahead 
energetically during the present summer. 
So far plans appear to have been com- 
pleted with regard to some twelve power 
plants, referring to a length of valley of 
some fifty-five miles, between the Boden 
Lake and the Kufstein streams; these 
twelve falls have an aggregate height of 
fall of 5,500 feet, averaging 460 feet 
for each station, with an aggregate mini- 
mum constant power of 41,100 horse- 
power. 

Within the German Empire experi- 
mental electrification of railways has, of 
course, been carried on for several years; 
but the more comprehensive schemes of 


case, 
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electrification at times put forward, as, 
for instance, a Berlin-Hamburg electric 
railway, have so far been allowed to re- 
main in abeyance. Of late different plans 
of electrification have assumed more defi- 
nite shapes, and, as in Austria, the whole 
question is now being officially investi- 
gated and reported upon, and, as far as 
can be foreseen at present, it is possible 
that the next few years may witness im- 
portant developments in this direction. 
Among the German states it seems prob- 
able that Bavaria ‘will take the lead on 
account of the natural conditions of the 
country, which is rich in water power, but 
poor in coal. The Ministry for Public 
Traftic has recently prepared an exhaustive 
and instructive report on the question of 
electrification of the Bavarian state rail- 
ways, advocating a classification of the 
state railways into two groups, of which 
one comprises such lines or systems of 
lines which, on account of the nature and 
extent of their traffic and their proximity 
to cheap water power, are well suited to 
electric traction. The State Railway 
Board is prepared to point out the requi- 
site waterfalls as soon as the Department 
of the Ministry for the Interior, which 
deals with the water power of the country, 
is ready to take action in this connection. 
With regard to the second group of lines 
the adoption of electric traction may not 
be found expedient for some time to come 
and the water power, upon which this 
second group of railways will have to rely, 
is in the meantime to be placed at the dis- 
posal of industrial concerns, but only on 
such conditions as regards the nature 
and duration of the concessions and the 
state’s option of purchase, that the state 
railways, when it may be found necessary, 
from time to time, will be able to acquire 
such falls or power stations. The state 
railways are expected to act in a spirit 
tending to advance the industry of the 
country. Military considerations also ap- 
pear to have to be consulted with regard 
to such Bavarian railways as may, or may 
not, be chosen for electrification ; this side 
of the question will, on the whole, be al- 
lowed to stand over for the present, but it 
may be said that the military authorities 
have raised no objections to some lines, of 
minor importance from a military point 
of view, being promptly electrified in order 
to obtain experience which should be of 
great value in the further development of 
the question. The report itself is divided 
into three sections, of which the most in- 
teresting is again divided into parts deal- 
ing, respectively, with the power required, 
the choice of system of electric traction 
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and the economy of the proposed change. 
The first question to be settled was the 
ratio of the maximum power required to 
the average power. The mean figure ar- 
rived at is 3. But the actual ratios vary 
very much on different railways, on some 
of which electric power has already been 
adopted. Thus on the Salgburg-Berch- 
tesgaden line the average demand is 550 
horse-power, but the maximum is 2,950 
—5.37 times larger than the average. On 
the Munich-Augsburg line the ratio is 
2.58; on the Munich-Partenkirchen line 
we have 21,500 horse-power maximum, 
against an average of 5,700 horse-power 
—a ratio of 3.78. The calculations for 
the total power required by all the rail- 
ways of the kingdom have been based on 
the assumption—derived from actual data, 
of course—that. the requirements per ton- 
kilometre are 41.75 watt-hours by pas- 
senger trains, 27.2 by goods trains, and 
33.4 watt-hours on local lines. That the 
goods trains consume less power is 
ascribed to the fact that they travel more 
slowly, and that the conditions are more 
favorable than is the case with passenger 
trains. Power is to be supplied from a 
great number of feeder stations. In al- 
lowing for the power capacity of these 
stations, ten per cent has been added to 
the actual figures to meet losses arising 
from unforeseen stoppages and delays; 
fifteen per cent more for the conversion of 
mechanical into electrical energy ; twenty- 
five per cent more for line loss in voltage, 
assuming main conductors at 50,000 volts 
and working conductors at 10,000 volts. 
Making these allowances, it is thought 
that 142,000 horse-power would suffice 
on an average, and that three times that 
figure, 426,000 horse-power, might be re- 
quired as a maximum, to deal with the 
whole railway traffic. Since, however, the 
conversion will probably occupy a good 
many years, and will not be completed 
before 1920, a further forty-two per cent 
has been added to these figures to meet 
the presumable growth of traffic during 
this period. Thus about 600,000 horse- 
power would have to be provided. It is 
estimated that the running waters of 
Bavaria offer at present still 300,000 
horse-power available. When use is made 
of the Alpine lakes, however, and notably 
of the Walchensee, it will be possible to 
meet the maximum demand by hydroelec- 
tric installations without any difficulty. 
It is pointed out that the lakes could be 
utilized as feeders for rivers, which would 
not, in that case, have to be furnished 
with special reservoirs of their own. 

As regards the choice of system, the 
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report sums up in favor of single-phase 
current. It is not considered that direct 
current could profitably be supplied to 
heavy locomotives by a third rail over dis- 
tances of more than 3.5 kilometres and at 
a pressure exceeding 1,000 volts; the third 
rail would, moreover, be too dangerous at 
the railway stations and crossings. Three- 
phase currents are objected to because the 
motors, unless fitted with complicated 
mechanism, would always run at the same 
speed, and because they necessitate three 
wires and complicated switches. Single- 
phase current is thought to be the most 
suitable, though it may not be so eco- 
nomical for long-distance transmission as 
three-phase currents. The question of the 
recovery of the electric power on down 
grades has not escaped attention. Such 
recovery is possible, though it has not 
proved simple with the three-phase system, 
and a slight alteration would also make it 
possible with the Winter-Hichberg single- 
phase series short-circuit motors, to which 
it is not directly applicable. The inquiry 
has demonstrated, however, that only 
about 2.3 per cent of the absorbed energy 
could be recovered from the trains run- 
ning down inclines, and this factor would 
not be decisive, therefore, as to the selec- 
tion of the current system. 

The cost estimates refer to special lines, 
some of which are already worked by elec- 
tricity, notably various mountain railways 
on which a more elastic and more rapid 
service can be maintained with electric 
than with steam power. In some cases, 
for instance, on the Munich-Innsbruck 
line, the electric project has already as- 
sumed definite shape, and the estimates 
also take into consideration the necessity 
for relaying telegraph and telephone lines. 
Other items included are: Attendance on 
the locomotives, materials, working ex- 
penses and maintenance of locomotives, 
permanent way, conductors, ete. The esti- 
mates and the general conclusions are 
favorable to the adoption of electric power, 
and it is, moreover, pointed out that we 
must be prepared for rising prices for 
fuel, and that water power will hence be- 
come relatively cheaper. The lines where 
electric traction could forthwith be 
adopted comprise the Salzburg-Bad Reich- 
enhall-Berchtesgaden Railway, and the 
Jarnisch-Partenkirchen Railway to the 
Tyrolese frontier at Scharnitz and at 
Griesen, for which purpose an extraor- 
dinary grant is being asked. Next in con- 
sideration there come the following rail- 
ways: Munich - Garnisch - Partenkirchen, 
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Tutzing - Kochel, Weilheim - Peiszenberg, 
Munich - Télz, Holzkirchen - Schliersee, 
Holzkirchen-Rosenheim, and the local line 
of Munich-Gauting. The most convenient 
power stations for the above lines will be 
the Saalach station at Bad Reichenhall 
(4,000 to 5,000 horse-power) the station 
at Lechbruck (about 20,000 horse-power), 
and :Jast, but not least, the Walchensee 
station, which, when completed, will pro- 
duce about 50,000 horse-power throughout 
the twenty-four hours, and at its earlier 
stages from 25,000 to 30,000 horse-power. 

Owing to the relative cost of coal and 
water power the southern and southeastern 
parts of Bavaria are particularly suitable 
for the use of electric power; the freight 
charges on coals are very high, while 
water power, on the other hand, is cheaper 
there than further north, owing to the 
proximity of the Alps. In consequence it 
may prove economical to adopt electric 
traction in Southern Bavaria, even on 
lines with a comparatively small traffic. 

In Engineering, Vol. lxxxv, page 660, 
reference was made to extensive plans of 
electrification on the Prussian railroads, 
and it would seem that the project then 
mentioned is not an isolated one. The de- 
partment in question has urged all the 
different railway boards to consider the 
subject of the introduction of electric trac- 
tion, wherever electric current can be ob- 
tained so cheaply that the railways may be 
relied upon to produce as good returns as 
at present. Among the railway boards 
which have gone in seriously for electrifi- 
cation is the one at Essen. ‘The first line 
to be electrified will be the Osterfeld-Heis- 
zen-Hattingen, its passenger traffic being 
first dealt with in this way, and an electric 
railway through the Eifel, intended for 
the goods traffic between the Ruhr dis- 
trict and the Saar district and Lorraine, 
is also planned. The latter, however, on 
account of its great cost, is likely to stand 
over until some experience has been 
gained on the former line. The question 
of cost naturally has a deterrent effect, 
as, for instance, in connection with the 
local railways in and about Berlin, the 
electrification of which has often been 
advocated, but the cost, estimated by some 
at $100,000,000, has hitherto stood in the 
way. 

The aggregate length of the Leipsic 
Bitterfeld-Magdeburg and the Leipsic- 
Halle Railway is just 100 miles, and these 
railways will be used for making ex- 
haustive preliminary trials of electric trac- 
tion, both as regards passenger and goods 
traffic. 


273 


Pennsylvania Railroad Pre- 
pares for Electrification. 


A party of Pennsylvania Railroad en- 


gineers and several members of the oper- 
ating department spent last Saturday 


‘ studying the electrical equipment of the 


New York Central, with a view to getting 
data to be used in the final adoption of 
plans by the Pennsylvania Railroad for 
the electrification of the New York ter- 
minal and the tunnels in which the trains 
are to run under the Hudson and East 
rivers. The Pennsylvania men were con- 
ducted over the New York Central elec- 
trical zone by Superintendent Whaley and 
a number of his assistants. 

The Pennsylvania experts will pay 

visits to other cities in the near future, 
to make a further study of railroad elec- 
trification. 
.. The electrification of the Pennsylvania’s 
New York terminal and its approaches 
will be one of the largest contracts of the 
kind ever attempted by a railroad. It is 
expected that the electrical features alone 
will cost in the neighborhood of $20,000,- 
000. 
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Lowell & Fitchburg Bond- 
holders’ Committee. 


At a meeting of the bondholders of the 
Lowell & Fitchburg Electric Company, of 
Lowell, Mass., the following were elected 
a bondholders’ protective committee: 
James W. Green, chairman, and C. F. 
Allen, of Gloversville, N. Y.; H. S. 
Scofield, of Troy, N. Y.; W. H. Emhardt 
and Julius Christensen, Philadelphia. 

The committee has formulated a bond- 
holders’ agreement to be accompanied by 
a deposit of the bonds, and authorizing 
the committee to levy an assessment on 
the bondholders of not to exceed two per 
cent of the face value of the bonds, to be 
used for the purpose of placing the road 
in position to become part of a through 
line between Lowell and Fitchburg, Mass. 
Holders of $450,000 of the total of $550,- 
000 of bonds have signified their intention 
of becoming parties to the bondholders’ 
agreement. 





— —_-@—-__—- 


International Association of 
Municipal Electricians. 


The thirteenth annual convention of the 
International Association of Municipal 
Electricians was held at Detroit, Mich., 
August 19, 20 and 21. Headquarters 
were established at the Hotel Pontchar- 
train. 





Chicago Street Railway 
Affairs. 


Rehabilitation of Chicago’s street-car 
system has progressed far in advance of 
the requirements laid down in the fran- 
chise ordinances. One-half of the three- 
vear rehabilitation period passed August 
1. and a report which is being prepared 
for the board of directors of the Chicago 
City Railway Company shows that much 
more than half the work has been done. 
The ordinances require the city railway 
company to reconstruct sixty miles of 
electric road and thirty miles of cable lines 
within the specified period. Approxi- 
mately seventy-five miles have already 
been reconstructed, and by the close of the 
present year an additional ten miles of 
new track will be laid. All the new track 
is laid with 129-pound steel rails at an 
approximate cost of $50,000 a mile. With 
the laying of new tracks the company has 
had to pave the street between the rails 
with granite blocks. In the last two years 
more than seventy-five acres of paving has 
been laid. Within certain districts the 
ordinances provide that the overhead wires 
be replaced with lead-covered underground 
distribution feeders, and this work is 
being carried out simultaneously with the 
laying of the new tracks and the building 
of car barns and distributing substations. 
To prevent electrolysis the company is in- 
stalling auxiliary bare copper wires for 
conducting the return current back to the 
power-houses and substations. Twenty- 
one miles of this copper wire was installed 
last year and 23.3 miles up to August 1 
of this year. An additional thirteen miles 
will be added during the remainder of this 
season. In 1907 thirty-one miles of new 
trolley wires, with the necessary spans, 
were put up, and forty-eight miles up to 
August 1 of this year, with a proposed ad- 
dition of thirty-one miles by the end of 
the season. Since the rehabilitation work 
began the company has built car barns at 
the following points: Seventy-seventh 
street and Vincennes Road, 347 feet by 
504 feet, with six bays of five tracks each 
and a capacity of 260 cars; Cottage Grove 
avenue and Thirty-eighth street, barn 336 
feet by 487 feet, with a capacity of 225 
cars; under construction a barn at Sixty- 
ninth street and Ashland avenue, 265 feet 
by 485 feet, with a capacity of 191 cars, 
and another at Archer avenue and Rock- 
well street, 310 feet by 400 feet, with a 
capacity of 210 cars. The capacity of the 
substations at Forty-second street and 
Wabash avenue and at Sixty-third street 
and Wentworth avenue has been increased 
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and a new substation is being built at 
Forty-eighth and Honore streets. A 
large storage battery is to be built in the 
downtown district to furnish power in 
emergency cases in the event of a break- 
down at any of the generating stations. 
In addition to the work enumerated the 
company has added to its equipment in 
the workshops and in the car barns.— 
Railway and Engineering Review. 
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Jurisdiction of the Public 
Service Commission Over 
the Hudson & Manhattan 
Railroad Company. 


Counsel to the Public Service Commis- 
sion for the First District, state of New 
York, has rendered an opinion concerning 
the powers and jurisdiction of the com- 
mission over the Hudson & Manhattan 
Railroad Company. The counsel is of the 
opinion that the commission has juris- 
diction over the company and that orders 
concerning reports of accidents, records 
of stockholders, information as to car 
motors, and others, must be complied 
with. The fear has been expressed that 
if reports are rendered, conflicting orders 
may be given by the state and by the 
federal authorities. The company is to 
be assured that the commission will act 
within its jurisdiction in issuing any of 
its orders. The opinion adds: 

“Inasmuch as these orders of the com- 
mission do not directly regulate interstate 
commerce, and, in fact, hardly even in- 
directly affect it, but are simply regula- 
tions upon the instruments of interstate 
commerce made in reliance upon the re- 
served police power not granted to Con- 
gress and not incompatible with any 
ruling that Congress has made under its 
power to regulate commerce, and as they 
certainly have less effect upon commerce 
than many other regulations of states 
heretofore upheld the like 
harbor regulations and laws concerning 
pilots, the orders would seem to me to be 
in aid of commerce and not an interfer- 
ence with it, and should be obeyed.” 
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The International Conference 
on Electrical Standards. 

The president of the Board of Trade 
has appointed Lord Rayleigh, Professor 
J. J. Thomson, Dr. R. T. Glazebrook, 
Sir John Gavey and A. P. Trotter to be 
the British delegates to the International 
Conference on Electrical Units and 





by courts, 





Standards, which is to assemble in Lon- 
don on October 12. W. Duddell and M. 
G. Collins, of the Board of Trade, will act 
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as secretaries to the British delegates, and 
F. E. Smith and C. W. S. Crawley as 
assistant secretaries. 





—@-—____ 
Electrical Power in Australian 
Mines. 

The Australian Mining Standard states 
that following the success of the earlier 
portion of the electrical equipment of the 
Mount Lyell mines, a contract has been 
placed for an electrically driven air-com- 
pressor with a capacity of 2,000 cubic feet 
of free air per minute and a final pressure 
of eighty pounds per square inch. This 
represents the application of electricity for 
compressing purposes on a far larger scale 
than anything previously undertaken in 
Australasia. Some new pumping plant is 
also on order. The North Lyell mine was 
the first in Australia to install an Ilgner 
main electrical winding plant. The new 
compressor will be of the two-stage type, 
manufactured by Messrs. Thompson & 
Company, of Castlemaine (V.), and 
will be driven at a constant speed of 144 
revolutions per minute by an A.E.G. 
three-phase induction motor, 350 horse- 
power, 3.000 volts, mounted direct on the 
shaft between the high and low-pressure 
cylinders. As the output of the com- 
pressor can not be economically altered 
by varying the speed of the motor, an 
automatic mechanical device will be pro- 
vided, which will cause the compressor to 
run light immediately a predetermined 
maximum pressure is reached in the re- 
ceiver, and again run fully loaded as soon 
as the receiver pressure has fallen a few 
pounds below normal. The motor will be 
controlled by a liquid starter. The new 
pumping plant consists of four Pearn 
treble-ram electric mine pumps, each with 
a capacity of 6,000 gallons per hour, 
against a vertical head of 400-450 feet. 
The whole of the castings, valves, valve 
seats, plungers, etc., coming in contact 
with the water will be made of high-grade 
gun metal to resist the excessive corrosive 
nature of the mine water. Two of the 
pumps will be placed about 700 feet below 
the top of the shaft, and the other two 450 
feet lower. The pumps in each chamber 
will be placed over the well and will be 
automatically stopped and started by 
A.E.G. patent float controllers. The mo- 
tors driving the pumps will be of the 
three-phase slip-ring induction type, hav- 
ing a normal rating of twenty-five horse- 
power at 525 volts, but will be capable of 
running continuously, if necessary, at 
thirty horse-power. The efficiency of the 
pumps is guaranteed at eighty per cent 
and that of the motors at eighty-nine per 
cent.—EHlectrical Engineering (London). 
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Seebach-Wettingen 15,000-Volt Single-Phase Traction 
System, Switzerland. 


OR the last few years the Swiss engi- 
neers have been experimenting with 
single-phase traction, and particu- 

larly with that of the Oerlikon system. As 
early as 1901 the Oerlikon company made 


In the summer of 1904 the Oerlikon 
company had in operation locomotive No. 
1, running at 5,000 volts, fifty-cycles. 
Because of the difficulties experienced in 
the operation of No. 1 the company built 











INTERIOR OF PoweR PLANT, SHOWING OERLIKON THREE-STAGE TURBINE—SEEBACH-WETTINGEN 
SINGLE-PHASE RAILWAY. 


the proposition io electrify the Seebach- 
Wettingen line. Before receiving their 
franchise the company made experiments 


another, No. 2, to operate at 15,000 volts, 
fifteen cycles. This locomotive was put in 
operation November, 1905, and the results 

















INTERIOR OF SUBSTATION—SEEBACH-WETTINGEN SINGLE-PHASE RAILWAY. 


on a line between Oerlikon and Seebach 
and later on as far as Affoltern. To 
hinder matters there is a law prohibiting 
15,000-volt lines from being run alongside 
railroad tracks and telephone systems. 


of the experiments carried on were such 
that locomotive No. 1 was reconstructed 
on the lines of No. 2. By the end of 1907 
the whole line from Seebach to Wettingen, 
twelve miles, was put in operation, jointly 


by the Oerlikon company and Siemens- 
Schuckert Werke. 

The section from Seebach to Regens- 
dorf, about four miles, is equipped with 
the Oerlikon trolley, and from Regensdorf 
to Wettingen, about eight miles, with the 
Siemens-Schuckert trolley. There are at 
present three locomotives in operation, 
which are equipped with both systems, so 
that they can operate on the two systems. 

There are seven stations situated along 
the line and no grades of any account. 





OERLIKON COLLECTING DEVICE IN DIFFERENT 
PosiITIONS — SEEBACH-WETTINGEN, SINGLE- 
PHaseE RaAtLway. 

The smallest radius of the track is 980 

feet. 

cuit. 


The rails are used as a return ecir- 


POWER PLANT. 

Power is supplied from the plant of the 
Oerlikon company at Oerlikon, for which 
purpose an additional 700-kilowatt turbo- 
The steam tur- 
bine is of the Oerlikon type, three-stage, 
direct-acting, and is placed with the gener- 
ator on a common bed-plate. The turbine 
is connected to a revolving-field generator 
by a needle coupling, and is provided with 
a jet condenser located in the basement. 
At the end of the generating room there is 
a switchboard with three panels, equipped 
with the necessary instruments for throw- 
ing the current on the transformer station, 
Seebach-Wettingen, or for manufacturing 
purposes. As all the equipment of the 
plant was 230 volts and fifty cycles, the 
generator adopted in this plant is the 
same. 


generator was installed. 


SUBSTATION. 
The experiments were carried on at fifty 
cycles, which, however, proved unsatisfac- 
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tory, and fifteen cycles was adopted. The 
energy received from the power-house as 
three-phase, fifty-cycle current is trans- 
formed through motor-generator sets. The 
substation erected near the power-house 
has the following equipment: Two motor- 
generator sets of 700 and 500-kilowatt 
capacity. Hach consists of a fourteen-pole, 
230-volt, fifty-cycle synchronous motor 
with 100-volt excitation coupled on one 
side to a four-pole, 700-volt, fourteen to 
fifteen-cycle generator with 100-volt ex- 
citation. On the other end is coupled a 
750 to 850-volt, 350-ampere, direct-current 
generator, which operates in connection 
with a storage battery. 

The fields of the generators are regu- 
lated by two Thury regulators. When the 
generators are operating in parallel the 
regulators are mechanically interconnected 
by gearing and shafting. 

The exciter current for the synchronous 
motors is furnished by a fifty-horse-power, 
fiftv-eycle, 100-120-volt 
set. 

A 120-horse-power booster outfit oper- 
ates in connection with the storage battery. 


motor-generator 


The booster has two commutators which, 
when they feed the storage battery, operate 
in series, but when operating under normal 
conditions are switched in parallel. The 
hooster is operated by a three-phase in- 
duction motor fed from the three-phase 
power-house supply. The regulation is 
done in two ways: either by a Thury regu- 
lator receiving current from the trolley 
line or by means of a Siemens-Schuckert 
converter with a differential excitation, 
operated by a chain drive from the shaft 
of the %00-kilowatt motor-generator set. 
The converter furnishes thirty amperes at 
thirty-eight volts. 

The storage battery, located in a sepa- 
rate building, consists of 375 cells and has 
a capacity of 592 ampere-hours. For a 
period of five minutes it can give 1,200 
amperes or 1,800 for one minute. 

On one end of the substation is the 
transformer compartment in which are 
located four 250-kilowatt single-phase 
transformers to step up the 700 volts from 
the motor-generator sets to 15,000 volts 
for the trolley. There is also a 450-kilo- 
watt, three-phase transformer receiving 
30,000 volts from Hochfelden, stepping it 
down to 210 volts for the motor-gener- 
ators, in case the power-house supply 
should fail. 


OERLIEKEON TROLLEY SYSTEM. 


The Oerlikon trolley system is installed 
from Oerlikon to Seebach where it joins 
the main line to Regensdorf. At Seebach 
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the wire is suspended by catenary con- 
struction from bridges with eight spans of 
165 feet and 200 feet. The trolley is 
hung sixteen and one-half feet above the 
rail by steel wires about twenty-three feet 
apart. From Seebach to Regensdorf the 
trolley wire is carried on poles at the 
side of the track by means of semi-rigid 
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sists of an automatic adjustable arm 
mounted on the top of a four-bar linkage. 
By referring to the illustration herewith 
it will be seen that the arm may occupy 
any, position from I to V for a fixed posi- 
tion of the linkage. From positions I to 
V gives a sweep of 7.5 feet. By shifting 
the linkage an additional 2.5 feet is 




















Locomotive No. 1, REMODELED—SEEBACH-WETTINGEN SINGLE Posse RAtTLWAY. 


construction mounted on cast-iron 
fastened to insulators which are mounted 
The line is 
At the 


end of each section is a horn section switch 


cal 8 


on the brackets of the poles. 
divided up into several sections. 


earried on a steel pole, which also carries 


a semaphore. The switch operates by 


gained. The trolley may hang directly 
overhead or eight feet to one side of the 
centre line and the current may be drawn 
from the top, side or bottom of the trolley 
wire, thus securing great flexibility, for 
Under or- 
dinary conditions the trolley is at the side 


which the system is noted. 














From Lert to Rient, Locomotives No. 3, No. 1 anp No. 2—SEEBACH-WETTINGEN 
SINGLE-PHASE RAILWAY. 


hand or automatically from the railroad 
station, for which purpose a pilot wire is 
carried on the wooden poles. 

The Oerlikon collector is placed on top 
and to one side of the locomotive. It con- 


of the track, to facilitate erection and 
repairs. The collecting arm is held in 
contact with the trolley by a spring de- 
vice which may be operated by hand or 
electropneumatically. When not in oper- 
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ation the collecting arm is held flat on 
top of the car. 

The arms are made of seamless, drawn 
steel tubes about 7.5 feet long and slightly 
bent at one end. There are two such arms 
to one collecting device. 

SIEMENS-SCHUCKERT TROLLEY. 

The Siemens-Schuckert trolley system 
starts at Regensdorf, ends at Wettingen 
and overlaps the Oerlikon trolleys for a 
distance of 1,300 feet, so that the change 
from one system to the other is made with- 
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on pairs of channels spanning, in some 
cases, seven tracks. The overhead trolley 
line, with its complete catenary, is divided 
up into sections in order to keep them 
taut. The spans, in the sections where 
the wires overlap, are 375 feet long. For 
a distance of thirty-five or forty-five feet, 
in the middle of such a span, the wires are 
parallel and about five inches apart. The 
ends of each section are led from the 
centre of the track to side poles, where they 
are provided with a tension arrangement. 
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locomotives No. 1 and No. 2, of the 
Oerlikon make, have only one pantograph, 
while No. 3, of the Siemens-Schuckert 
make, has two. 

The poles on the line are placed between 
160 and 170 feet apart. 
for experimental purposes, the span was 
lengthened to 330 feet. 

At sidings and locomotive barns the 
trolley wire is provided with circuit- 
breakers so that power may be supplied to 
the sidings when necessary. 


In some cases, 























CATENARY SUSPENSION AT RAILROAD STATION 


Locomotive No. 3. 


AT WETTINGEN ; ALSO 








OVERHEAD ConsTRUCTION SPANNING TRACKS AT RaAtLRoAD STATION, 


WETTINGEN. 


























INSIDE AND OvuTsIDE PoLE ARRANGEMENT—SEEBACH-WETTINGEN 
SINGLE-PHASE RAILWAY. 


out interruption. The trolley wire is sus- 
pended by catenary construction 19.5 
feet above the rails. Between Otelfingen 
and Wuerenlos, for a distance of 0.6 
mile, the trolley is only fifteen feet above 
the rail. The catenary wire, a steel cable 
thirty-five square millimetres, rests on 
cast-iron caps carried on insulators, and 
carries an auxiliary catenary by suspen- 
sion wires 19.7 feet apart. From the aux- 
iliary catenary the main trolley is hung 
by clamps from nine to ten feet apart. 
On the main line, the trolley is carried on 
side poles, while at stations it is carried 


The weights in the above arrangement are 
600 pounds; as the sheaves have a ratio 
of one to two, there is a continuous pull on 
the line of 1,200 pounds. ‘The sections 
are dead-ended at one end. 

A tension arrangement is located at 
each station and midway between stations, 
so that the sections are about one mile 
long. 

The Siemens-Schuckert collecting de- 
vice is a sliding-bow pantograph arrange- 
ment. The contact piece is a removable 
U-shaped piece of aluminum pressed 
against the trolley by flat springs. The 











At JUNCTION OF OERLIKON AND SIEMENS-SCHUCKERT SysTEMS— 
SEEBACH-WETTINGEN SINGLE-PHASE RAILWAY. 


The rails are used as a return circuit 
and are well bonded. 
quarter they are specially grounded by 
large copper plates. 

STATIONS. 

From Wettingen to Seebach there are 
seven stations along the line, on the aver- 
age about two miles apart. The section 
switches are controlled from the stations 
and the keys to the switches are in the 
possession of the station master. At 
Kempfhof, owing to heavy street traffic, 
the sliding gates are electromechanically 
connected to the overhead trolley so that 


Every mile and a 





when the trolley is alive the gates are 
closed. This was done at the request of 
the public service commission. 
LOCOMOTIVES NO. 1 AND NO. 2. 
There are at present three locomotives 
in operation. No. 1 is illustrated here- 
with. This machine was built in 1904 
for experimental purposes and was known 
as “the converter locomotive.” It was 
later changed over into a single-phase loco- 
motive. The converter was rated on the 
alternating-current side as a 650-horse- 
power, 700-volt, asynchronous motor and 
on the direct-current side as a 400-kilo- 
watt, 600-volt generator with a speed of 
1,000 revolutions per minute. Overhang- 
ing one end of the driving shaft was a 
150-volt, direct-current generator which 
was connected to the direct-current side 
of the converter. This generator acted 
as a booster or a bucker so that various 
voltages could be applied to the driving 
motors, which were shunt wound. The 
line voltage was stepped down from 15,000 
to 700 by two 250-kilovolt-ampere air- 
cooled transformers. It was found out 
during experiments that it would be ad- 
visable to change the equipment to single- 
phase, fifteen cycles, because, owing to the 
peculiar operating conditions (the fre- 
quent stops during which time the con- 
verter had to remain in operation), the 
current consumption was comparatively 
high, although otherwise the equipment 
was very satisfactory and highly efficient. 
The body of No. 1 rests on two four- 
wheel swivel trucks, each having a 200- 
horse-power motor mounted between the 


axles. There is no king pin; the theo- 
retical swiveling point is controlled by 
levers. ‘The motor is geared to a separate 


driving shaft from which the drivers are 
operated by means of a crank-pin and 
connecting rod. The brakes, one for each 
wheel, are operated pneumatically or by 
hand. The total weight has been reduced 
from forty-eight to forty tons, due to 
change of equipment. 

The body of locomotive No. 2 is built 
on the same lines as No. 1 except that 
it has a cab at each end for the motor- 
man and weighs forty-two tons. It is 
equipped similarly to locomotive No. 1 
with an Oerlikon rod collector and a 
Siemens pantograph collector, both having 
hand and electropneumatic control. 

The current is led from the trolley to 
four transformers connected in series- 
parallel. Each transformer group has a 
capacity of 250 kilovolt-amperes. They 
are wound for 15,000 to 700 volt trans- 
formation, are air-cooled, and are located 
in the centre of the car. In the cabs, 
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at each end, are two controllers, one for 
controlling the motors, the other for con- 
trolling the transformer taps. 

The motors are series wound with inter- 
poles of 250-horse-power capacity each. 
They make 650 revolutions per minute 
normally and 1,000 maximum. With a 
gear ratio of one to 3.08 and drivers of 
39.5 inches, a speed of about thirty-six 
miles an hour is attained. On grades of 
0.8 to one per cent a speed of twenty-four 
miles per hour is attained, while on short 
stretches of 1.2 per cent the same speed 
can be maintained. These values are 
calculated for a train weighing 250 metric 


tons. Tests have shown that the motors 




















Horn SECTION-SWITCH AND DEAD-END OF ONE 
TROLLEY SECTION — SEEBACH-WETTINGEN 
SINGLE-PHASE RAILWAY. 


can operate just as well on twenty-five 
cycles. 

Each locomotive has a six-horse-power, 
motor-driven air-compressor operating at 
140 volts. The compressors supply air 
at pressures between seventy-five and 105 
pounds. ‘The operation is automatically 
controlled by the air pressure. The air is 
used for operating the various apparatus, 
such as bow collectors, ete. Current for 
these motors is drawn from special taps 
on the transformer, which also has taps 
for lighting and heating. 

LOCOMOTIVE NO. 3. 

Locomotive No. 3 rests on two six- 
wheel trucks; the king pins are 19.7 feet 
apart. The trucks are of the same design 
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as those of the famous Marienfeld-Zossen 
experimental locomotives, built by Sie- 
mens-Schuckert Werke, who also supplied 
locomotive No. 3. This locomotive is de- 
signed for a six-motor equipment although 
at present only four are mounted. Each 
motor has a capacity of 225 horse-power, 
eight poles, artificially cooled and geared 
to the drivers through a gearing with a 
ratio of one to 3.72. The design of the 
housing is seen in the accompanying illus- 
tration. The length over all is forty-five 
feet. The car is equipped with two Sie- 
mens-Schuckert collectors and one pair of 
Oerlikon collectors. The two trans- 
formers, of 500-kilowatt capacity each, are 
located in iron compartments with re- 
movable doors and are wound for 15,000, 
288, 330 and 378-volt transformation and 
are oil-cooled. On the high-tension side 
there are overload circuit-breakers, oper- 
ated automatically or by hand. There is 
provision in the high-tension compartment 
for the three motors of each truck, three 
contactors for speed control and two for 
controlling direction of current. The 
contactor compartments are placed in 
three tiers. 

This locomotive, equipped with four 
motors, has a weight of sixty-eight tons, 
and a tractive effort of 10,300 pounds for 
an hour; the maximum is 17,200 pounds. 


When equipped with six motors the weight 
is seventy-five tons and the tractive effort 
15,600 pounds for one hour; the maxi- 


mum, 25,740 pounds. 
EFFECT OF HIGH-TENSION LINES ON TELE- 
PIIONE LINES, ETC. 


On the experimental section of this 
line, in 1904, for a distance of 2,500 feet, 
the 15,000-volt, fifty-cycle line ran 
parallel to the telephone systems. When 
the high-tension system was operated at 
fifty cycles, the operation of the telephone 
lines was impossible. The trouble was 
remedied by changing the frequency from 
fifty to fifteen cycles. Experiments show 
that even thirty cycles have little or no 


effect. The voltage, 15,000, remained the 
same. Oscillograms of the motor show 


that the current and voltage curves, al- 
though sinuous in character, are very 
ragged. This trouble was corrected by 
changing the slot spacing and putting the 
poles on the skew. The former trouble 
was experienced on locomotive No. 1 
while the latter appeared on No. 2 after 
fifteen cycles was adopted. 

It might be of interest to state that be- 
tween December 3 and January 6 only 
three interruptions occurred: One insu- 
lator broke, a trolley wire slipped out of 
its end clamp, and a short-circuit in a sub- 
station. Encouraged by the success of 
this road the Swiss engineers propose to 
build 3,500 to 4,000-horse-power locomo- 
tives for further electrification of other 
trunk lines. 
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Decimal Classification for In- 
dexing Electrical Engineer- 
ing Data. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 


About three years ago Mr. L. C. Mar- ’ 


burg and the writer devised a decimal 
classification for indexing electrical en- 
gineering data, which we give below for 
the benefit of any one who may be inter- 
ested. The index is constructed in accord- 
ance with the plan followed in Dewey’s 
“Necimal Classification,” and is, in fact, 
merely an extension of division 621.3 in 
that work. 

For convenience the figures 621.3 repre- 
senting the division “Electrical Engineer- 
ing” in Dewey’s index, have been omitted, 
but could be used if found desirable. The 
writer has found it convenient to use the 
letter “E” as a prefix when some dis- 
tinguishing mark was necessary. 

Considerable time and thought was 
spent on the classification and careful at- 
tention given to the introductory remarks 
in Dewey’s work. Any one interested in 
the subject should procure this book, which 
is published by the Library Bureau. 

In a number of the classes, the sub- 
divisions have been carried to only two 
places, and classes 7 and 8, owing to the 
authors’ unfamiliarity with the subjects, 
have not been subdivided at all. Further 
extension would, of course, be required 
should extensive use be made of these por- 
tions. a! 

The index has been used by the writer 
with extremely satisfactory results for 
nearly three years, and during the past 
vear has been also very successfully used 
for indexing drawings in a manufacturing 
establishment. 

It is scarcely necessary to enumerate the 
many advantages of a decimal classifica- 
tion, as this has been so thoroughly ac- 
complished in the book above referred to. 

H. L. Van VALKENBERG. 

3318 Arch Street, Philadelphia, Pa. 

August 1. 


000—General: 
001—Dictionaries, Periodicals, Etc. 
002—History, Biography. 
003—Essays, Lectures, Addresses. 
004—Societies, Education. 
005—Executive, Works Management. 
006—Law, Finance. 
007—Statistics, Costs. 
008—Patents. 
010—Electrical Theory. 
020—Units and Measurements. 
030—Commercial Testing. 
040—General Data, Tables, Curves. 
050—Nomenclature, Notation, Abbreviations. 
060—Standardization, Underwriters’ Rules, 
Classification. 
070—Contracts, Specifications, 
Drawings, Catalogues. 
080—General Descriptions. 
090—Miscellaneous. 
100—Materials: 
110-—Conductors. 
111—Wires and Cables. 


Reports, 
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112—Bars, Rods, Sheet Metal (except for 
resistances). 
113—Resistance Wire. 
114—Resistance Bars, Rods, Sheet Metal. 
115—Raw Materials. 
116—Graphite and Similar Material. 
117—Liquid Resistances. 
120—Insulators. 
121—Line Insulators, Strain Insulators. 
122—Bus-Bar and Cable Supports, Knobs, 
Ete. 
123—Bushings, Tubes, Washers. 
124—Rods, Blocks, Heavy Sheets, Plates. 
125—Cloth, Paper, Fuller Board, Tape. 
126—Hose, Tubing (Flexible). 
127—Insulating Compounds: 
130—Iron and Steel. 
140—Other Metals. 
150—Lumber and Other Materials. 
160—Manufactures. 
170—Oils, Paints, Varnishes, Etc. 
180—Marble, Brick, Cement, Etc. 
190—Miscellaneous. 
200—Power-Generating and Transforming 
Apparatus: 
210—Direct-Current Generators and Motors. 
220—Alternators and Synchronous Motors. 
230—Induction Motors. 
240—Alternating-Current Commutator Mo- 
tors. 
250—Rotary Converters. 
260—Motor-Generator Sets. 
270—Transformers, Reactance Coils. 
271—Oil-Insulated, Self-Cooled. 
272—Oil-Insulated, Water-Cooled. 
273—Air-Cooled. 
274—Instrument and Testing Transform- 
ers, 
275—Auto Transformers. 
276—Reactance Coils. 
277—Constant-Current Transformers. 
278—Induction Regulators. 
280—Storage Batteries, Primary Batteries. 
290—Miscellaneous. 
300—Ausviliary Apparatus: 
51U—Switchboards, Diagrams. 


311—Systems of Connections, Circuit 
Equipment. 

312—Panel Switchboards, Instrument 
Boards. 

313—Switch Cabinets and Panel or Tablet 
Boards. 


314—Switch Pedestals, Control Stands, In- 
strument Stands. 
315—Bus-Bar and Switch Structures. 
316— 
317— 
318—Switchboard Details. 
320—Switching Apparatus, 
leys, Relays. 
321—Switches (Open Type). 
322—Circuit-Breakers (Open Type). 
323—Oil Switches. 
324—Instrument, Pilot, Control Switches, 
Etc. 
325—Relays. 
326—Fuses, Fuse Holders. 
327—Trolleys, Contact Shoes. 





Cutouts, Trol- 


328—Terminals, Connectors, Junction 
Boxes. 

330—Regulating Apparatus, Control Sys- 
tems, Diagrams. 

331—Railway Controllers, Control Sys- 


tems. 
332—Motor Controllers. 
333—Alternating-Current Starters (Trans- 
former Type). 
334—-Starting Rheostats. 
336—Resistances. 
337—Regulators. 
340—Measuring Instruments, Diagrams. 
341—Ammeters, Voltmeters, Wattmeters 
(Indicating or Recording). 
342—Power-Factor or Phase Meters, Fre- 
quency Meters, Synchronizers. 
343—Integrating Meters. 
344—Galvanometers, Balances, Dynamom- 
eters, Flectrometers, Oscillographs. 
345—Bridges, Potentiometers, Standards, 





Standard Cells. 
346—Meters for Magnetic Measurements. 
347—Ground Detectors. 
250—Maenets, Clutches, Electric Brakes. 
351-——Electromagnets. 
352—Permanent Magnets. 
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353—Magnetic Clutches. 
354—Crane or Elevator Brakes. 
355—Railway Brakes. 
360—Lamps (Arc, Incandescent, Etc.). 
361—Are Lamps, Are Lighting Systems. 
362—Incandescent Lamps. 
363—Nernst Lamps. 
364—Vapor and Vacuum Tube Lamps. 
365—Searchlights. 
366— 
367— 
368—Lamp Fixtures, Etc. 
370—Heaters, Furnaces, Welding Machines. 
380—Lightning Arresters, Choke Coils, 
Static Interrupters, Condensers. 
390—Miscellaneous. 


400—Power Generation and Transmission: 
401—Operation and Management. 
402—-Statistics, Costs. 
408—General Descriptions. 
410—Station Design and Construction. 
420—Station Operation. 
430—Steam Engines, Boilers, Etc. 
440—Water-Power Systems and Motors. 
450—Gas and Other Engines and Auxiliaries. 
460—Electrical Apparatus, Operation and 
Connections. 
470—Transmission and Distribution, Sys- 
tems, Operation of Lines, Protection, 
Surges. 
480—Line Construction and Wiring. 
481—Overhead Lines. 
482—-Subways. 
483—Conduits. 
484—Submarine Lines. 
485—Interior Wiring, Interior Conduits. 
490—Miscellaneous. 
500—Transportation: 
501—Operation and Management. 
502—Statistics, Costs. 
507—History. 
508—General Descriptions. 
510—Railway Power Distribution and Sup- 
ply Systems. 
520—Trolley Line Construction, Third Rail, 
Ete. 
530—Track and Road Bed. 
540—Locomotives and Motor-Cars. 
and Equipment. 
550—Service Performance of Locomotives 
and Motor-Cars. 
560—Train Resistance. 


Design 


570— 
5RxN—Blectric Automobiles. 
590—Miscellaneous. 


600—Industrial Applications: 
610—Elevators, Hoisting and Conveying. 
Mill Service. 
620—Machine Tool Work. 
630—Pumping and Ventilating. 
640—Various Industries. 
650—Marine Work. 
660—Illumination. 
670—Heating. Welding. 
&2N—Wectrochemical Applications. 
690—Miscellaneous. 
700—Telegraphy and Signaling: 
800—Telephony: 
900—Miscellaneous: 


a 


Long-Distance Wireless Tel- 
ephony. 

Dispatches from Paris announce that 
Lieutenants Colin, Jeance and Mercieri, 
the inventors of the wireless telephone 
apparatus which recent tests have shown 
to accomplish remarkable results, achieved 
a notable success with their new instru- 
ments on August 15. Communication 
was established between Paris and Raz 
de Sein, Department of Finisterre, a dis- 
tance of about 310 miles. The trans- 
mitted words were faint, but could be 
plainly distinguished. The officers are 
confident that they can make improve- 
ments in the apparatus enabling the ex- 
—— of conversation up to 600 or 700 
miles. 
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THE NATURE OF THE VOLATILE MAT 
TER OF COAL AS EVOLVED UNDER 
DIFFERENT CONDITIONS. 


BY HORACE C. PORTER AND F. K. OVITZ. 





In connection with the fuel investiga- 
tions being conducted by the Technologic 
Branch of the United States Geological 
Survey, a special effort is being made to 
determine the chemical and physical struc- 
ture of coal. The chemical investigation 
is being pursued along three special lines: 
(1) The chemistry of combustion in the 
furnace; that is, determining the chemical 
composition of the hydrocarbons given off 
during the process of combustion; (2) 
the hydrocarbons which are given off at 
different temperatures, starting with a 
normal temperature and determining the 
nature of the hydrocarbons given off at 
each of a series of successively higher tem- 
peratures from the normal to the tempera- 
ture of the ordinary furnace, and (3) the 
hydrocarbons existing in the coal at 
normal temperatures to be determined 
by solution and subsequent analytical 
methods. 

A paper presented by Dr. Horace C. 
Porter, at the June meeting of the Ameri- 
can Chemical Society, of which the present 
statement is an abstract, relates to the 
second of these three lines of investiga- 
tion. Dr. Porter is in charge of the 
chemistry of the distillates of coal under 
the United States Geological Survey. 

The statement is in part as follows: 

It is a familiar fact to retort coke-oven 
and gas-works operators that the volatile 
products of coal are largely affected both 
in quantity and character by the condi- 
tions of temperature and rapidity of the 
rise of temperature in the coal, and by the 
conditions to which the products are sub- 
jected after leaving the coal. The usual 
laboratory determination of volatile mat- 
ter serves almost universally as a more or 
less valuable indication of the coal’s 
adaptability to industrial uses either for 
combustion, destructive distillation, or 
gasification. The method for this deter- 
mination is, however, an arbitrary one and 
does not duplicate closely that of any in- 
dustrial operation, nor is the character of 
the volatile matter produced by the labor- 
atory method known with any degree of 
certainty. Furthermore, the results by 
the laboratory method are very sensitive 
to varying conditions and the influence of 
such variation on the character of the vol- 
atile products has not heretofore been the 
subject of extended study. 

The importance of the rdle played by 


(Presented with the permission of the Director 
United States Geological Survey.) 
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the volatile matter in all industrial ap- 
plications of fuel is generally recognized. 
There are more heat units in the vola- 
tile matter in proportion to its weight 
than in the fixed residue. Pittsburg coal 
of thirty per cent volatile matter and 
seven per cent ash has thirty-six per cent 
of its heat value in its volatile matter, as 
shown by comparing the heat values of 
coal and coke. When coal is fired under 
a boiler, either by hand or mechanically, 
it first undergoes a process of distillation, 
and both the quantity and quality of the 
volatile products and the relative ease of 
their liberation are concerned very largely 
in the boiler efficiency and the production 
of smoke.* It is reasonable to suppose 
that coals of different origin may yield 
volatile gases carrying different percent- 
ages of tarry vapors and heavy hydrocar- 
bons, and may on that account differ 
in smoke-producing tendencies. A knowl- 
edge of the chemical reasons why coals 
smoke in varying degrees, and why high- 
volatile coals are hard to burn with maxi- 
mum efficiency is a necessary preliminary 
to the taking of intelligent steps toward 
improvement in these respects. 

The gas producer for bituminous and 
low-grade fuels is coming more and more 
into favor. Here also the volatile matter 
in the fuel plays a very important role, 
since at the top of the fuel bed a process 
of distillation is continually going on. 
A certain proposed new type of producer 
will utilize high-volatile fuels, such as 
bituminous coal, lignite, peat and wood, 
by passing the hot gases from the producer 
through the raw fuel in a series of pre- 
liminary chambers, thus distilling the 
valuable hydrocarbon gases (as well as 
ammonia) out of the fuel before it is 
charged into the producer itself. 

Attention need hardly be called to the 
pre-eminent importance of the volatile 
matter of coal in the illuminating gas 
and by-product coke oven industries. It 
is of interest to note, however, the in- 
creasing favor accorded by the gas in- 
dustry to the vertical gas retort as most 
successfully operated by the Bueb system 
at Dessau, Germany, and to explain that 
one advantage of this process lies in avoid- 
ing decomposition of certain valuable 
gases in passing over heated surfaces, as 
occurs in the ordinary processes, although 
at the same time a higher gas yield is 
obtained by using higher temperatures in 
the retort itself. 





1 William Kent, Steam Boiler Economy; D. T. Ran- 
dall, Bull 884. U. S. Geol. Survey, ‘The Burning of 
Coal Without Smoke in Boiler Plants,” page 11; L. P. 
Breckenridge, Bull 15, Univ. of Ill. Engineering Experi- 
ment Station, “‘How to Burn Illinois Coals Without 
Smoke,” page 7. 
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PURPOSE OF THE INVESTIGATION. 


The purpose of the investigation de- 
scribed in this paper has been: (1) To 
throw light on the nature of the volatile 
products from coal, and on the manner in 
which they are affected by the conditions 
prevailing during their formation or to 
which they are subjected after formation; 
(2) to contribute, in the interests of 
smoke abatement, some data on the com- 
parative amount and character of the 
gases and vapors distilled from different 
coals at low temperatures, a subject in- 
timately concerned in the production of 
smoke; (3) to prove experimentally that 
the volatile product of coal is to some 
extent incombustible, and that the pro- 
portion of inert volatile varies in differ- 
ent coals; and finally, (4) to show that 
the oxygen of coal is in many cases evolved 
in the volatile matter very largely in com- 
bination with carbon as CO and CO, as 
well as with hydrogen as water, thereby 
explaining in great degree the discrep- 
ancy found in these cases between the de- 
termined calorific value and that calcu- 
lated by Du Long’s formula. 

DETERIORATION IN HEATING VALUE AT 

ORDINARY TEMPERATURES. 

In connection with a series of experi- 
ments not yet completed, on the deterio- 
ration in heat value of various coals dur- 
ing storage under different conditions, a 
liberation of gas in remarkably large 
quantities was found in certain cases. 
About twenty-five pounds of bituminous 
coal of buckwheat size was stored in a 
five-gallon glass bottle closed with a rub- 
ber stopper, which was provided with 
glass tubes for removing gas samples. 
The bottles stood in the laboratory at a 
temperature ranging from twenty degrees 
to twenty-five degrees. In some of the 
bottles the coal was immersed in distilled 
water and the interstices well filled with 
water by attaching a partial vacuum for 
about one hour. About 400 cubic centi- 
metres of air remained above the surface 
of the water. 

The gas liberated during these experi- 
ments consisted almost entirely of 
methane with a very slight amount of CO, 
and no more than doubtful traces of CO 
and heavy hydrocarbons. No hydrogen 
could be detected by the palladium frac- 
tional combustion method. Whether this 
gas may properly be considered as volatile 
matter due to decomposition of the coal, 
or whether it is held in the coal as such 
by occlusion or absorption can not be 
decided without further study. The fact 
that the oxvgen of the air surrounding 
the coal was rapidly absorbed without 
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forming CO,, indicates a change of com- 
position in the coal. It is reasonable to 
suppose that a larger quantity of gas es- 
caped between the mining of the coal and 
the starting of the experiments than was 
measured during the experiments. The 


TABLE I—ANALYSIS OF COAL USED IN EXPERIMENTS. 


ELECTRICAL REVIEW 


than moisture, principally CO, in small 
percentages. 
VOLATILE MATTER AT 500 DEGREES TO 
1,100 DEGREES CENTIGRADE. 
In studying the nature of the volatile 
matter at the medium and higher tempera- 























Moisture. | V. M. F.C. Ash. 
CN gs ok svc aseveveweeeecscsscveenscens § 30 67 60.35 7.88 
MN sso vccdanvondacudvcnsadiVeadue wivnnaens 7 67 30 38 54 82 7.68 
De iia oo ceiccmccwccnsnactasscssnueess 1 39.95 42.92 8.00 
POCIIORRE OWN. WON o srcadariiccecatsusdcebstscvasies 35 20.93 75.51 8.21 








TABLE II—AVERAGE RESULTS OF TEN GRAMMES AIR-DRIED COAL. 











} i ‘ 
— ‘emp- f , tas 
Coal. lenakere Tar. |Water. (Qs), 
| in 
Coal. 
10 minutes heating) 
at 506 degrees: | 
Connelisvilie, Pa....| SBR |...-cecefescesece 8 
SCIBIGK. We cscccccnss Ls sal SS Ha ae 90 
10 minutes heating 
at 600 degrees: 
Connellsville, Pa....| 441 4.9 3.2 190 
Zeiger, BE. ccccsss 440 6.8 13.0 173 
19 minutes at 700 de- 
grees: 
Connellsville, Pa....| 562 11.0 3. 583 
iO TS) ee 545 7.8 14.0 471 
Sheridan. Wyo...... 580 | 8.2 | 18 1,020 
Pocahontas, W.Va..; 599 | 4.2 1.9 675 
10 minutes at 800 de- 
grees: | 
Connellsville, Pa....; 687 | 12.6 | 4.5 1,375 
VO | ee 680 | 9.8 13.9 1,251 
Sheridan, Wyo......|........ 7.9 19.1 1.780 
Pocahontas, W Va..' .....) 6.5 | 2.4 1,590 





(TEN MINUTES’ HEATING.) 





Gas Composition. 
(Calculated to undiluted gas.) 











CO,. |Dlum.; CO. | CH,. [cata H.. No. 
TOW fesnavaes 6.5 6.5 Wi? tessuanes 50.0(b) 
a eens 5.3 BO fesccaecunstasweewas 71.9(b) 
| 
6. $8.2 5.9 369 | 27 2.0 | 17.0(b) 
15.7 7.0 14.4 19.0 | 22.2 | 2.8 | 18.9(b) 
| 
| 
30 (e 5.4 44.1 17.7 13.5 | 9.1 
8.5 5.1 13.7 WG focccnceses 1.1 | 12.0 
28 8 8.7 20.0 18.6 6.8 15.1 7.0 
1.9 4.4 3.9 44.4 16.1 W5 | 8 
1.5 | 5.5 6.9 24.9 12.1 33.1 | 16.0(b) 
3.8 3.8 16.0 27.7 6.1 33.7 | 8.9(b) 
19.8 2.7 21.4 14.1 4.0 30 0 8.0 
1.2 3.4 48 24.4 11.6 | 48.2- | 11.4 
| 














(a) Includes all higher paraffin hydrocarbons calculated as C.H,. (See description of gas-analysis methods 


() Includes small amount of air. 
measurement of quantity of gas formed 
is, therefore, of little value. The gas 
pressure in the case of one coal immersed 
reached at one time seven inches of 
mercury. 

TABLE LII—ABSOLUTE QUANTITIES OF 


tures (500 degrees to 1,100 degrees centi- 
grade) two sets of experiments were run 
using a different apparatus in each. In 
one a small sample (ten grammes) was 
heated in a platinum retort suspended in 
SMOKING AND NON-SMOKING PRODUCTS 


IN TEN MINUTES’ HEATING (TEN GRAMMES COAL).! 











Temperature. Smoking Products. Non-Smoking Gases (Ces.) 
Designation of Gas (Ces.). 
Coal. Bice Tar. 
nage Coal. (Per ~ CO,. co. CH,. H,. | Total. 
se Cent.) ithane, 
| Illum. ete. Total. 

Connellsville, Pa...., 500 | S85... ... se jeeeee ees 0.6 06 2.4 05 j i ae 3.4 
Zeigler, Ill..........- 500 pe Serer Frcucudac)s@sedeadest uausaase 13.5 1.7 | Pb scheases 25.4 
Connellsville. Pa... 600 | 441 4.9 16 46 62 12 a es 4 98 
Zeigler, Ill........... 600 | 440 6.8 12 39 1 28 25 33 5 91 
Connellsville, Pa .. 700 | 562 11.0 42 103 145 18 | 81 | 256 | 73 383 
Zewior, Tl... .6. 050505 7 545 | 7.8 ME) hanausacdet 24 40 64 281 5 391 
Sheridan, Wyo..... 700 580 8.2 38 69 107 294 204 | 190 154 842 
Pocahontas, W. Va.. 700 599 4.2 30 109 139 13 27 300 192 532 
Connellsville, Pa..... 800 | 687 | 126 76 166 242 21 9% | 348 458 917 
Zeigler, Ill........... 800 | 680 | 9.3 $2 76 128 47 200 346 420 1,018 
Sheridan, Wyo...... 800 at ee 18 vy 120 355 381 254 534 1,524 
Pocahontas, W.Va.. 800 | 6.5 54 | 186 240 19 7 390 691 «1,177 




















VOLATILE MATTER AT 105 DEGREES 
CENTIGRADE. 

A series of experiments conducted 
primarily for direct weighing of moist- 
ure driven off from coal at 105 degrees 
vielded results, incidentally, which showed 
the extent of the loss of substances other 


>a Compiled from results in Table I. 


an electric resistance furnace maintained 
constant at the desired temperature, the 
gases evolved being collected by displace- 
ment of water in a bottle. No attempt 
was made in this set of experiments to 
duplicate the methods or results of in- 
dustrial practice. The apparatus was de- 
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signed with the idea of maintaining 
definite and controllable conditions which 
would yield results comparable with each 
other in experiments on different coals. 
The other set of experiments was run on ~ 
a somewhat larger scale, heating 400 
grammes of coal in a cast-iron retort rest- 
ing in a cylindrical electric-resistance fur- 
nace, the tar, water, ammonia, CO, H,S, 
and gas being collected in appropriate 
absorption apparatus and measured. Ow- 
ing to the heavy nature of the retort and 
the large sample of coal the temperature 
in the coal could not be varied as easily 
in these experiments as in those using the 
platinum retort. Accordingly one set of 
conditions was adopted approximating as 
nearly as possible those of industrial by- 
product coke-oven practice, and a number 
of typical coals compared under these 
conditions. The object was rather to com- 
pare the different coals with each other 
under this set of conditions, than to de- 
termine absolutely the industrial by- 
product yields; and further to de- 
termine the composition of the volatile 
matter from different coals under these 
conditions. 


SERIES OF TESTS ON TEN GRAMMES OF COAL 
IN A PLATINUM RETORT. 


The series of tests on ten grammes of 
coal in a platinum retort, at various tem- 
peratures, is not yet completed but has 
yielded sufficient results to show their 
approximate agreement with those ob- 
tained on 400 grammes of coal and also 
to indicate the composition of the gas 
produced from different coals in the early 
stages of heating at low temperatures. A 
thermo-couple was inserted in the retort 
so as to determine the temperatures under 
the surface of the coal itself. The tests 
were run in an atmosphere of nitrogen 
which was passed through the retort until 
the exit gases contained less than ‘one 
per cent oxygen. The tar was collected in 
two six-inch tubes of absorbent cotton 
heated to 100 degrees centigrade and also 
weighed on the neck of the retort. The 
water was collected in a five-inch CaCl, 
U-tube, and always contained a slight 
amount of light oil driven over from the 
tar, causing an error of one per cent or less. 


SMOKE FORMATION AND THE COMPOSITION 
OF LOW-TEMPERATURE GASES. 


(During Early Stages of Heating) 

From the results given in Table II and 
in different form in Table III, it may be 
seen that the low-temperature gases are 
high in illuminants and the higher homo- 
logues of methane, and low in hydrogen. 
Comparing the four coals at 700 degrees 
(565 degrees in the coal) where the gas 
begins to be formed in considerable 
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amount, the Connellsville is the richest of 
the four coals in illuminants and heavy 
hydrocarbons and the Pocahontas the 
highest in hydrogen. The high CO, and 
CO from the Illinois and Wyoming coals 
accord with other experiments on these 
coals. The tar at 700 degrees is greater 
also in the Connellsville coal. The smoke- 
less character of the Pocahontas coal may 
be connected more or less with the pres- 
ence of considerable hydrogen in its gas 
at low temperatures, since the low ignition 
point of hydrogen tends to assist in the 
burning of other gases present. 

From Table IIT the bearing of these re- 
sults on smoke formation may be seen. 
The smoke-producing constituents of the 
volatile matter are here considered as in- 
eluding tar, and the heavier hydrocarbon 
gases; benzene, ethylene and homologues 
of methane (calculated as C,H,). While 
at 440 degrees (in the coal) the Illinois 
coal (and probably also the Wyoming) has 
produced more smoky gases than the 
eastern coals, at 565 degrees and higher 
the Connellsville produces much more. 
This accords with the finding in practice 
of greater difficulty in burning coals of 
the Connellsville type without smoke. 


CONCLUSIONS DRAWN FROM EXPERIMENTS 
MADE. 

1. Some coals liberate gas during stor- 
age, of a composition similar to that of 
natural gas, and some coals rapidly absorb 
oxygen from the air during storage with- 
out forming CO,. 

2. During drying in air at 105 degrees 
centigrade some coals lose appreciable 
amounts of CO,, and most coals take up 
oxygen to a considerable extent, but none 
of those tested showed any considerable 
formation of combustible gases. 

3. The nature of the volatile products 
distilled from several coals at low tempera- 
tures in the early stages of heating vary in 
different coals in accordance with their 
smoke-producing tendencies. 

4. The volatile matter of coal com- 
prises a considerable proportion of non- 
combustible matter varying with the type 
of coal. 

5. A modification is suggested of Du 
Long’s heat value calculation for coal based 
on experimental results showing the dis- 
tribution of oxygen between hydrogen and 


carbon. 
ene 


Fifty vears ago this month—August 5, 
1858—the first telegraphic messages were 
exchanged via submarine cable between 
Europe and America, marking a new era 
in communication and establishing the 
confidence of the world in the genius and 
perseverance of Cyrus West Field and his 
associates. 
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Dr. Wm. Martin Habirshaw. 


At a meeting of the board of trustees of 
the Habirshaw Wire Company. held on 
August 17, the following minutes and 
resolutions were unanimously adopted : 

“On Saturday, August 15, 1908, at 
Saratoga Springs, New York, William 
Martin Habirshaw died in the seventy- 
fourth year of his age. 

“From early manhood Dr. Habirshaw 
occupied an honorable and distinguished 
position in both the business and scientific 
world. 

“After retiring from the United States 
Navy, where he served as an engineer, he 
began his career as an analytical chemist, 
and soon rose to the front ranks in his 
profession. He became a member of the 
Chemical Society of London, and of other 
scientific organizations both here and 
abroad. 

“At an early date he perceived the 
commercial] possibilities of electricity and 
organized and became president and 
general manager of the India Rubber and 
Gutta Percha Insulating Company, a 
pioneer in this line. His sterling honesty 
and exceptional scientific ability gave the 
company a high standing. Its title was 
recently changed to that of the Habirshaw 
Wire Company, and he continued to main- 
tain a most active interest in the affairs 
of the company up to the time of his 
death. 

“For the past five vears he had been a 
sufferer from a disease which he knew to 
be incurable. During this long period he 
faced the inevitable with calmness and 
bravery. His honesty, hospitality, lovalty 
exceptional scientific attainments 
drew around him a large circle of friends 
to whom his death will come as a deep 


and 


personal loss, in which we, his close asso- 
ciates and fellow members of the hoard 
of trustees of the Habirshaw Wire Com- 
pany, fully share. 

“Resolved, That, as a mark of respect 
for the character of William M. Habir- 
shaw, and as an expression of our loss in 
his death, the works and general offices 
of the company be closed on the day of 
his funeral, Wednesday, August 19, 1908. 

“Resolved, That a copy of these minutes 
and resolutions be sent to his family.” 

ee 
New Haven to Build Subway 
Through New York City. 


At a hearing before the Public Service 
Commission for the First District of the 
state of New York, on August 12, Charles 
TT. Mellen, president of the New York, 
New Haven & Hartford Railroad Com- 
pany, stated that officials of the New 
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Haven system were ready to operate a 
comprehensive subway rapid transit sys- 
tem from The Bronx to lower Manhattan, 
New York city. If necessary, the New 
Haven road will organize a subsidiary 
company both to build and operate such a 
system. 

Mr. Mellen’s declaration was brought 
out by a question as to whether or not the 
New Haven road’s officials really intended 
to construct either the New York & Port- 
chester or the New York & Westchester 
Railroad lines. Both of these systems are 
now controlled by the New Haven road. 
Mr. Mellen explained that his idea was 
that the New Haven Railroad manage- 
ment would organize a separate company 
for the purpose of operating a compre- 
hensive rapid transit subway line in Man- 
hattan and The Bronx. He stated that 
negotiations had been carried) on with 
representatives of the elevated and sub- 
way systems, and that these negotiations 
would be renewed. 

Prosperous Connecticut 

Tramway. 


According to advices from Hartford, 
Ct., the directors of the Bristol & Plain- 
ville Tramway Company have voted a fifty 
per cent stock dividend. This means that 
there will be an increase in the capital 
stock from $250,000 to $375,000 and that 
the holders of the stock will get their pro 
rata share without a cent of extra outlay. 

The company was organized in 1895 as 
a consolidation of the electric light and 
the tramway business of the town. When 
some outside parties tried unsuccessfully 
to buy the control of the company two 
years ago the leading stockholders got to- 
gether and pooled their holdings for five 
years under trustees, and that has three 
years more to run. The president of the 
company is Miles Lewis Peck. 





a>. 
o> 


BOOK REVIEW. 


“Drawing Instruments.” Walter G. Ste- 
phan, M.E. New York. McGraw Publishing 
Company. Cloth. 112 pages. Illustrated. 
5 by 71%4 inches. Furnished by the E.ec- 
TRICAL Review for $1.' 





In this little work the author gives a 
number of useful suggestions for the 
selection, proving and care of drawing in- 
struments of all kinds. He considers not 
only the drawing pen, the tee square and 
scale, but the more elaborate devices as 
well and describes a number of useful 
little appliances which the draftsman will 
find convenient. There are a few words 
also on the planimeter, pantograph and 
other similar devices. 
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THE NATIONAL ELECTRICAL CON- 
TRACTORS’ ASSOCIATION. 


ITS GROWTH AND WORK. 


In the year 1901 the electrical contract- 
ing business had hardly risen to the dig- 
nity of a recognized position in the 
building trades of the country, and almost 
any one with a screw-driver or pair of 
pliers advertised himself as an electrical 
engineer and contractor. ° 

This condition made the reputable con- 
tractors feel that something was necessary 
to improve the trade conditions, and they 
believed that such improvement could 
only be brought about through an organi- 
zation that was national in its character. 

With this end in view a meeting was 
called in Buffalo, N. Y., on July 17, 1901, 
to discuss the advisability of forming a 
national organization composed of elec- 
trical contractors. 

It was evident from the attendance at 
and interest in this meeting, that such an 
organization was believed to be a necessity 
throughout the country. 

Manv delegates who attended this first 
meeting represented a number of con- 
tractors from the cities in which they did 
business and consequently were unable to 
take definite action at the time of the 
meeting. 

The sentiment. however, was so stronglv 
in favor of an organization that the 
National Electrical Contractors’ Associa- 
tion was formed at this meeting with a 
membership consisting of thirty-one con- 
tracting concerns. 

From then until the present time there 
has heen a steady growth, and the organi- 
zation now has a membership covering 
practically the whole countrv and includ- 
ing a large proportion of the electrical 
contractors. The object of the organiza- 
tion is to improve the conditions in the 
contracting trade in every possible wav, 
and working with other national organi- 
zations in the electrical field it has 
brought about the recognition of the clec- 
trical contractor and made the electrical 
contracting business a recognized factor in 
the building industrv. 

The association has a hoard of directors 
composed of prominent electrical con- 
tractors throughout the country, and this 
hoard is at all times ready to take up 
any question that the membership deems 
important. 

The special work of the organization 
requiring constant attention is handled 
through committees. 

One of the most important subjects 
which confronted the contractor was the 
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question .of wiring rules and the inspec- 
tion of electrical work. 

A committee was appointed in 1902 to 
take up this subject, and the work of this 
committee resulted in the organization be- 
ing allowed the privilege of the floor at 
the meetings of the Underwriters’ Na- 
tional Electric Association, and also a 
membership in the National Conference 
on Standard Wiring Rules. 

The policy of the organization has been 
to make rules more definite and strict, in 
order to raise the standard of electrical 
construction work. Also, to bring about 
a uniform interpretation and enforcement 
of the rules as embodied in the National 
Electrical Code, and much progress has 
been made along these lines. 

The matter of legislation for the licens- 
ing of electrical contractors is another 
matter of great importance to the trade, 
and the National Association has advo- 
cated the passage of proper license laws, 
both by state and municipal government. 

The committee dealing with this subject 
has collected and is still collecting valu- 
able data, which are furnished to any of 
the members who desire to take up the 
question of such laws. 

Another subject that early occupied the 
attention of the association was the diffi- 
culty in figuring electrical wiring installa- 
tions on account of the different symbols 
in use by the different architects and engi- 
neers. 

Feeling that a uniform set of symbols 
would be of great benefit not only to the 
contractor but also to the architect and 
engineer, a committee was appointed to 
take up this subject. 

The work of this committee resulted in 
the adoption of a set of standard symbols 
which have heen adopted by the American 
Institute of Architects and several de- 


partments of the United States Govern-: 


ment. 

The use of these svmhols saves the con- 
tractor much annoyance and lots of time 
in making estimates, and prevents many 
misunderstandings. 

Along this line a committee is now 
working on the subject of uniform speci- 
fications, and will undoubtedly report a 
draft of such a specification at the next 
meeting. 

The question of Jahor, which is, of 
course, important to any organization 
composed of parties interested in the 
building trade, has been carefully con- 
sidered by a _ standing committee ap- 
pointed by the association for this pur- 
pose. 

This committee has collected a great 


283 


deal of data on the subject, which are 
available for the use of the members at 
any time. 

In addition to this the ability to ob- 
tain information and assistance from all 
sections of the country is of great benefit 
to members of the national association. 

The question of buying ana selling ma- 
terial is one that is always important to a 
business organization, and a standing 
committee to consider this subject was one 
of the first committees appointed by the 
association. 

From the start the organization has felt 
that the proper regulation of buying and 
selling conditions could only be accom- 
plished through concerted action by the 
manufacturers, jobbers and retailers, or 
in the electrical business, the contractor. 

The association is working along these 
lines and believes that eventually a con- 
dition will prevail that will be satisfactory 
to all parties interested in the electrical 
industry. 

Believing that improvement alwavs re- 
sults in co-operation in anv line of busi- 
ness, the organization has a snecial com- 
mittee which is a part of the Co-operative 
Electrical Development Association. and 
it is believed that workine with this or- 
ganization will result in benefits to the 
contractor as well as to the electrical busi- 
ness in general. 

In connection with the work of the 
national association. a publication was 
started in 1901 called The National Elec- 
trical Contractor. 

Tt seems an almost self-evident fact that 
under existing business conditions. organ- 
ization is necessarv in everv line of trade. 
and considerine the broad lines on which 
the National Electrical Contractors’ Asso- 
ciation was formed, and the extremelv 
moderate fees for membershin, it should 
be supported bv every reputable contractor 
in the country. who is interested in the 
advancement of the business. 





Reconstructing the Hauser 
Lake Dam. 


On July 28 construction forces of the 
Stone & Webster Engineering Corporation 
hegan clearing the site of the Hauser 
Take dam, preparatory to the work of 
erecting a new structure. The contract 
for this work was signed with the Missouri 
River Power Company on July 11. It 
provides for the construction of the 
Hauser Lake dam, together with a second 
dam and power plant of 30,000 horse- 
power at Wolf Creek, on the Missouri 
River, a few miles below Hauser Lake. 
Both plants will supply Helena and Butte, 
Mont. 

It will be remembered that quite re- 
cently the Hauser Lake dam was destroyed 
as the result of extreme high water in 


Wolf Creek. 
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FINANCIAL REPORTS OF ELECTRICAL 
COMPANIES. 
ONEIDA RAILWAY COMPANY. 

The report of the Oneida Railway Com- 
Y., for the quarter 
ended June 30 shows gross of $73,029; 
expenses, $44,061; net, $28,968 ; other in- 
come, $52: charges, $5,540 ; total income, 
$29,020; surplus, $23,480. 


pany, Oneida, N. 


UTICA & MOHAWK VALLEY RAILWAY COM- 
PANY. 
The report of the Utica & Mohawk 


Valley Railway Company for the quarter ~ 


ended June 30 shows gross of $273,162; 
expenses, $157,277; net, $115,884; other 
income, $3,186; total income, $119,071; 
charges, $81,859; surplus, $37,212; an 
increase of $31,599 over the same period 
of last year; cash on hand, June 30, $79,- 
6-40; profit and loss surplus, $538,789. 


NEW YORK & NEW JERSEY TELEPHONE 
COMPANY. 

The report of the New York & New 
Jersey Telephone Company for the six 
months ended June 30 shows gross of 
$4,514,512; expenses, $3,245,354; net, 
$1,269,158; interest, $78,117; surplus, 
$1,191,041; dividends, $883,225; surplus, 
$307,816; an .increase of $15,690 over 
the same period last year. 


SYRACUSE RAPID TRANSIT RAILWAY COM- 
PANY. 

The report of the Syracuse Rapid 
Transit Railway Company for the quarter 
ended June 30 shows gross of $321,736; 
expenses, $184,168: net, $137,568; other 
income, $1,112: total income, $138,680; 
charges $103,937 : surplus, $34,743. 

THE MEXICAN TELEPHONE AND TELE- 

GRAPH COMPANY. 

The report of the Mexican Telephone 
and Telegraph Company for the three 
months ended May 31 shows gross of 
$93,191: expenses, operating, $37,706; 
maintenance, $13,776; net, $41,712; con- 
struction, $20,812. 








AMERICAN TELEPHONE AND TELEGRAPH 
COMPANY. 

The report of the associated Bell com- 
panies, not including the long-distance 
lines, of the American Telephone and 
Telegraph Company for the month of 
June and six months ended June 30 
shows: For June—telephone revenue, 
$10,012,700; general operating and main- 
tenance expense, $7,388,300; net, $2.624.- 
400; sundry earnings, net, $451,800; 
total net earnings, $3,076,200; interest, 
$644,700: available for dividends, $2.- 
131,500. From January 1 to June 30— 
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telephone revenue, $58,827,400; general 
operating and maintenance expenses, $43,- 
124,700; net, $15,402,700; sundry earn- 
ings, net, $2,509,400; total net earnings, 
$17,912,100; interest, $8,902,600; avail- 
able for dividends, $14,009,500. 


CANADIAN GENERAL ELECTRIC COMPANY. 

The report of the Canadian General 
Electric Company for the year ended 
December 31, 1907, shows profit on oper- 
ation of $722,433; interest written off, 
etc., $368,206; balance, $354,227; divi- 
dends, $488,000; deficit, $133,773; pre- 
vious surplus, $69,035; profit and loss 
deficit, $64,728. On April 1, 1908, a 
quarterly dividend of one and_ three- 
quarters per cent was paid on the $4,700,- 
000 common stock, and a semi-annual divi- 
dend of three and one-half per cent on the 
new preferred stock, reducing the annual 
rate on the common stock to seven per 
cent. 

W. R. Brock, president of the company, 
says: “The company has continuously, for 
the past nine years, paid a dividend of ten 
per cent, but the directors have considered 
it prudent to make the reduction (to 
seven per cent) in view of the present 
uncertainty of trade conditions, which we 
may all hope will only be temporary. 

“The payment of a ten per cent divi- 
dend commenced in 1899, and from that 
time until the end of 1907 $2,478,469 
has been paid out in dividends. Since 
1900 $1.161,504 has been written off. A 
surplus of undivided profits and premiums 
on stock issues is carried forward, amount- 
ing to $1,763,668, and there is a balance 
at the credit of profit and loss of $73,- 
906. The total of all these items (not 
including payment of interest on borrowed 
capital) reaches the sum of $5,477,548, 
which we believe is a most creditable show- 
ing for a rapidly expanding industry 
which charges all experimental and de- 
velopment work to operating expenses.” 


ILLINOIS TRACTION SYSTEM. 

The report of the Illinois Traction Sys- 
tem for the year ended December 31, 
1907, shows gross earnings, interurban, 
$1,610,257; local street railway, $1,226,- 
591; gas, $259,572; electric light and 
power, $542,032; steam heating, $127,- 
453: miscellaneous, $13,282; total gross 
earnings, $3,779,187: operating expenses, 
$2,065,424; taxes, $63,063; net earnings, 
$1,650,699; interest on bonds, $985,631; 
dividends on preferred stock, $201,953 ; 
surplus, $455,115. 

The system extends from Danville, TIL, 
westerly to Urbana, Decatur and Spring- 
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field, and northerly to Peoria and Bloom- 
ington, and southerly via Staunton and 
Edwardsville to East St. Louis, with ex- 
tensions building or projected to St. 
Louis, Mo., and Jacksonville, Ill. There 
were 8,132,069 passengers carried, the car 
mileage operated, including company 
freight, being 5,336,721. The average 
fare per passenger was 17.54 cents. The 
gross earnings per revenue car-mile were 
31.49 cents. The passenger earnings per 
passenger-car-mile were 30.55 cents. The 
express and freight earnings per express 
and freight-car-mile were 33.13 cents. 
The total expenses per car-mile were 17.34 
cents. These figures are for interurban 
lines only. On the city lines 26,276,649 
passengers were carried, and 6,594,500 
car-miles operated. The gross earnings 
per mile of track were $11,525. The aver- 
age fare per pay passenger was 4.66 cents. 
The gross per car-mile was 18.2 cents. 
The expenses per mile were 9.76 cents. 


CHICAGO RAILWAYS COMPANY. 

The report of the Chicago Railways 
Company for the month of May and four 
months ended May 31 shows May gross of 
$902,482; expenses, $600,353; May net, 
$302,129. Four months’ gross, $3,384,- 
475; expenses, $2,399,831; four months’ 
net, $984,644; an increase of $54,534 over 
the same period of last year. 


KANSAS CITY RAILWAY AND LIGHT COM- 
PANY. 


The report of the Kansas City Railway 
and Light Company for June shows gross 
of $515,441; expenses, $298,735; net, 
$216,606; interest and taxes, $155,318; 
June surplus, $61,288. 


INTERNATIONAL RAILWAY COMPANY. 

The report of the International Railway 
Company, Buffalo, N. Y., for the quarter 
and six months ended June 30 shows as 
follows: April 1 to June 30—gross, 
$1,084,540; expenses, $658,797; net, 
$425,743; other income, $17,846; total 
income, $443,589 ; charges, $254,537 ; sur- 
plus, $159,052. January 1 to June 30— 
gross, $2,072,171; expenses, $1,319,060; 


net, $753,111; other income, $33,704; 


total income, $786,815; charges, $566,- 
967; surplus, $219,848. 


ROCHESTER RAILWAY COMPANY. 

The report of the Rochester Railway 
Company for the quarter ended June 30 
shows gross of $659,094; expenses, $435,- 
528 ; net, $223,565; other income, $1,066 ; 
total income, $224,571; charges, $122,- 
190; surplus, $102,082. This compares 
with a surplus of $111,012 for the same 
period of last year. 
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The Equipment of a Great 
Smelter — Electrically 
Operated. — 

The power-house of the Steptoe Valley 
Smelter, which compares favorably with 
the magnitude of the works of which it is 
a part, says ‘Leroy A. Palmer in the Min- 
ing World, represents an outlay of $800,- 
000. The boiler room is 240 feet by 
fifty-five feet, steel frame, iron sheathed, 
containing nine 400-horse-power Babcock 
& Wilcox water-tube boilers with Foster 
internal superheaters generating steam at 
150 pounds pressure. One of these boilers 
is used to superheat the steam from three 
similar boilers placed in the flues of the 
reverberatory building and using the waste 
heat from the furnaces. It is expected 
that sufficient power will be obtained from 
this source to run the concentrator. The 
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by ten-inch Snow pumps being used for 
By means of this prelimi- 
nary heating and the use of the water from 
the condensers the - boilers receive their 
feed at a temperature of about 250 degrees 
Fahrenheit, effecting a considerable econ- 
omy in fuel, and the condenser water being 
distilled does not scale the boilers, ma- 
terially reducing the cost of maintenance. 

The power-house adjoining the boiler 
room is built of brick on a steel frame with 
reinforced concrete foundation and piers, 
occupying a ground space 320 feet by sixty 
feet. The main floor contains the switch- 
board, two exciters, one steam and one 


this purpose. 


motor-driven, and eight condensing en- 
vines as follows: Two cross-compound 
Corliss, thirty-one by sixty-six by forty- 
eight inches: two twenty-two by forty- 
eight by forty-eight-inch Allis-Chalmers 




















STEPTOE VALLEY SMELTING AND REFINING 


Company, McGitt, Nev. Two 800-KrLowatr 


ALLIS-CHALMERS GENERATORS DIRECT-COUPLED TO Two Cross-COoMPOUND ENGINES. 


other eight boilers are arranged in two 
batteries of four each, fuel being fed by 
American stokers, which receive it by 
gravity from the bins. The two batteries 
are identical, except that one is equipped 
with Sturtevant and the other with Green 
fuel economizers. Each has a steel stack 
eight feet in diameter and forty feet high. 
Boiler draft is furnished by a National 
blower and stack draft by a Sturtevant 
blower. The ashes are discharged into a 
launder in the concrete floor beneath the 
grates and flushed out. The feed-water 
passes through the economizers and filter 
before it is injected into the boilers, a ten 
by eighteen by eight-inch Epping & Car- 
penter twin-tandem and two ten by seven 


cross-compound Corliss, the latter direct- 
connected to 800-kilowatt generators and 
the former to 1,500-kilowatt generators, 
all of Allis-Chalmers Company’s build; 
one Allis-Chalmers cross-compound Corliss 
duplex tandem compressor, sixteen by 
thirty-four by forty-eight by thirty-four, 
having a capacity of 6,000 cubic feet of 
free air per minute, supplying low-press- 
ure air to the furnaces; one cross-com- 
pound Corliss tandem-connected duplex 
compressor, steam cylinders twenty-five by 
fifty-four by forty-eight inches and air 
cylinders forty-eight by forty-eight inches, 
having a capacity of 12,000 cubic feet of 
free air per minute, furnishing low-press- 
ure air to the furnaces; one cross-com- 
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pound, tandem-connected, two-stage com- 
pressor eleven by twenty-one by twenty-one 
by twelve by eighteen, capacity 980 cubic 
feet of free air per minute, supplying air at 
100 pounds pressure for the forges and 
construction work; one tandem compound 
Corliss, direct-connected to a No. 10 Con- 
nersville blower with a capacity of 300 
cubic feet of free air per revolution. 

These engines are equipped with steam 
reheaters by which the exhaust from the 
high-pressure cylinder is heated, thereby 
raising the temperature and consequently 
the pressure of the steam before entering 
the low-pressure cylinder. Steam-driven 
vertical pumps exhaust the air from the 
condensers, to which cold water is supplied 
by pressure from the main, doing away 
with the water pump usually used in this 
connection. 

Electricity is generated at 660 volts and 
transmitted to a concrete transformer 
house where it is stepped up to 40,000 
volts for transmission to the mine and 
13,200 volts for transmission to the con- 
centrator, where it is retransformed to 
550 volts. 

All motors are Allis-Chalmers three- 
phase, alternating-current, operating at 
550 volts. Among these motors the fol- 
lowing equipment may be mentioned: 

First Floor—Six sets of rolls and twenty- 
four trommels driven by two 150-horse- 
power motors: twenty-four jigs and 
twenty-seven Wilflev tables driven by one 
seventvy-five-horse-power motor: two ele- 
vators, each driven by a ten-horse-power 
motor. Jigs and trommels are on a raised 
platform above the floor proper. 

Second Floor—Eight Huntington mills, 
driven by two seventy-five-horse-power 
motors; four elevators and eight Callow 
screens driven by four ten-horse-power 
motors (the screens on an elevated plat- 
form), and seventy-nine Wilflev tables 
driven hy a seventy-five-horse-power motor. 

Third Floor—Ninety-six Frue vanners 
driven by a seventy-five-horse-power motor. 

Building and machinery piers and floors 
are of reinforced concrete, spaces being 
left in the floors to serve as launders. ‘The 
building itself is steel frame, iron 
sheathed. 

In general, all machinery is so installed 
as to be most convenient for operation and 
repairs, although there are some changes 
that would commend themselves to the 
practical mill man. All elevators are in 
pairs, set very close together with the boots 
some feet below the floor level, and on the 
roll floor so close to the rolls as to be 
extremely difficult of access in case they 
choke down. 
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Some Aspects of the Power Problem 
for the Textile Industry. 

Each of the various methods employed 
for driving textile mills has certain pecu- 
liar advantages, so that the problem of 
selecting a drive for such a mill is not 
always easy. The electrical drive has 
shown excellent results, and its advantages 
have frequently been pointed out, though 
usually in some general terms. In this 
article ©. J. Cavanagh considers them 
more specifically, and points out wherein 
this system is better than the others. The 
requirements of the textile industry are 
characteristic. The materials worked 
with are neither coarse nor heavy, but 
extremely fragile, and consequently the 
machines required to work them must be 
sensitive and as free from cyclic variation 
as possible. In the cotton industry, the 
evenness of turning is of first importance, 
and this necessity is much more empha- 
sized in the jute and flax industries, where 
the materials worked have not the elas- 
ticity of cotton. It is the ability thus 
obtained to run the mill constantly at full 
load, thus securing an increased rate of 
production, that justifies the installation 
of an electrical equipment, because the 
interest on capital charges for an elec- 
trical svstem will increase the cost of 
power; and a_ well-installed, carefully 
maintained rope drive will give rise to 
very small frictional losses. However, in 
addition to the improved running condi- 
tions secured by the electrical system, 
this method brings advantages to a grow- 
ing mill, as changes can be wrought easily 
and expansions effected with convenience. 
There is no loss in transmitting power to 
idle machines, and a hot bearing affects 
only the particular machine on which it 
occurs; in a mechanical drive, when a 
hot bearing may shut down a whole line 
shaft and stop production, the loss which 
it causes becomes severe. In selecting a 
type of motor for a textile mill, two com- 
plicating conditions are met. The poly- 
phase induction motor is simple in oper- 
ation and is sparkless; but its speed can 


not easily be regulated. The direct-cur- 


rent motor, on the other hand, is ideal 
for speed regulations, and simple in oper- 
ation, but sparking at the commutator can 
not always be avoided. In a textile mill, 
where the air is full of fluff, sparking in- 


troduces some danger. In deciding be- 
tween group or individual driving, the 
commercial factor enters largely into the 
question. With some machines, the power 
ahsorbed is so small that it is not advan- 
tageous to make use of an individual 
drive as these low-rated motors run at 
high speeds and generally necessitate some 
form of reducing gear. This increases 
the cost and the losses, and the liability to 
breakdown. In some cases the nature of 
the load renders group driving imperative. 
The ideal method of supplying power for 
the mills would be the erection of a 
central station, from which power would 
he distributed through a group of local 
mills. This would not only decrease the 
capital outlay by the mills, but would 
result in a more reliable and more effi- 
cient station. The type of prime mover 
most used to-day in textile mills is the 
steam engine, but the steam turbine has 
a distinct advantage in the uniformity of 
rotation, and hence is coming into use. 
The gas engine offers the mill a very effi- 
cient prime mover, but until greater re- 
liahiltv is secured, it will not make verv 
creat headway.—A bstracted from Cassier’s 
Magazine (New York), Anqust. 
. 


Diversity-Factors. 

The “diversity-factor” is defined as the 
ratio of the sum of all the consumers’ 
maximum demands to the maximum de- 
mand on the station. TF. Fernie thinks a 
hetter definition is the following: “The 
diversitv-factor is that number by which 
the sum of the consumers’ maximum 
loads must he divided in order that this 
sum may equal the maximum observed 
load on the station.” The author then 
discusses the use of this factor in de- 
termining the cost to the station of sup- 
plving anv one consumer. According to 
the maximum-demand system, the cost is 
made up of three parts: That part of the 
capital charge per kilowatt which depends 
on the station’s maximum demand, multi- 
plied by the maximum demand of the con- 
sumer, and divided bv the diversity- 
factor: to this must be added that part of 
the capital charges per consumer, which 
depends on the number of consumers: and 
a charge depending upon the number of 
kilowatt-hours used, multiplied by the 


running cost per kilowatt-hour. This 
method of charging assumes that every 
consumer affects the station’s maximum 
load in the same way, but it is very certain 
that at the time of maximum load on the 
station some consumers will be making 
no demand. some perhaps half their maxi- 
mum and some their full maximum ; hence 
the method of charging is not entirely 
logical. Tf, instead of considering indi- 
vidual consumers, one considers groups of 
consumers, each group consisting of con- 
sumers of a similar class, at an approxi- 
mately similar load-factor—that is to sav, 
each group consisting of shops or resi- 
dences onlv—consumers of similar class. 
having approximately similar load-factors. 
may then he supplied at a similar cost 
per unit: and for anv station there is a 
load-factor above 
which the cost per unit alters very slowly: 
hence a group of high-load-factor con- 
sumers mav vatv a good deal among 
themselves and still he charged at a uni- 
form rate, without anv great error. The 
consumers being split up into groups. the 
question then arises, What is the correct 
tate per kilowatt-hour for each group? 
This must depend on the maximum de- 
mand made by the group on the station. 
The maximum demand of anv group de- 
pends on the class diversity-factor of the 
croup: that is to sav, on the diversity- 
factor existing among the members com- 
posing the group. This factor will have 
verv different values for different groups. 
The total cost is then made up of three 
items: The actual running cost for the 
number of kilowatt-hours used: an item 
to cover that part of the capital charges 
per consumer, which depends upon the 
number of consumers in the group, and a 
charge depending upon the diversity- 
factor of the individual and of the group. 
The latter item is found by dividing the 
sum of the maximum demands of the in- 
dividuals in the group by the diversitv- 
factor of the group, and dividing this 
again by the diversitv-factor of the group 
as a whole. The quotient is then multi- 
plied by that part of the capital charges 
which depends upon the station maximum 
demand. The author shows how this 
method of charging will affect the cost of 
the supply to different classes of con- 


certain consumers’ 
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sumers; for example, shops which close 
early should be charged about sixteen 
cents a kilowatt-hour; banks and offices, 
about fourteen cents; shops which close 
late, from six to twelve cents; private 
houses, from six to four cents; power con- 
sumers, two cents or less; railways, one 
and one-half cents or less, ete. In apply- 
ing this method there would be some diffi- 
culty in determining the diversity-factors, 
but by careful grouping of consumers, and 
judicious selection of individuals whose 
maximum rates are determined, these 
factors can be found without much labor. 
It is a good plan to supply consumers at 
separate rates for light and power, but 
this calls for separate wiring, which is 
always objected to; hence a combined light 
and power rate might be adopted, and this 
would doubtless lead to a rapid develop- 
ment in the sale of small motor-driven 
appliances for household use.—A bstracted 
from the Electrician (London), July 24. 
“ 

Generation and Electrical Transmis- 
sion of Power for Main Marine 
Propulsion and Speed Regu- 
lation. 

An abstract is given here of a discussion 
by W. B. Durtnall of the various electrical 
schemes proposed for adapting the steam 
turbine, which is inherently a high-speed 
machine, to driving ships’ propellers, 
which run best at much lower speeds. 
These plans in general contemplate the 
direct driving of the generator of either the 
direct or alternating-current type, and 
furnishing power to a slow-speed motor 
whose speed can be changed at will. The 
plans also make it unnecessary to install 
a reverse turbine, and they bring the con- 
trol of the vessel more under the hand of 
the navigating officer. In one of these 
plans synchronous generators drive in- 
duction motors wound to give three speeds 
ahead ; in another, single-phase commutat- 
ing motors are employed; in a third, the 
turbines are directly connected to the pro- 
peller shafts at full speed, but are discon- 
nected at low speeds, when the propellers 
are driven by motors drawing their power 
from a separate turbine unit. The 
author prefers a direct-current system 
for low power, and a three-phase, alter- 
nating-current system for large powers, 
using squirrel-cage induction motors 
with stator windings providing three 
speeds, coupled to the propeller shafts. 
He then compares a system of this 
kind with direct propulsion by means of 
steam turbines. Assuming a vessel pro- 
vided with four propellers, each requiring 
1,000 brake-horse-power at 250 revolutions 
per minute to drive it, if polyphase induc- 
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tion motors with wound stators be adopted 
there should be two turbo-alternators with 
exciters capable of generating between 
them 3,250 kilowatts and running at a 
speed of 1,500 revolutions per minute. At 
full speed the turbines would consume 
about sixteen pounds of steam per kilo- 
watt-hour, or 52,400 pounds total. This 
corresponds to thirteen pounds per shaft 
horse-power-hour, which compares favor- 
ably with what would be required if direct- 
coupled turbines, working under similar 
speeds and circumstances, were adopted; 
as in the latter case the consumption would 
be about twenty-two pounds per horse- 
power-hour, or 88,000 pounds per hour. 
The electrical transmission would, there- 
fore, save about 36,000 pounds of steam 
per hour, which is forty-one per cent, and 
would reduce the boiler capacity in the 
same proportion. At half-speed one of the 
alternators could be shut down, and the 
steam consumption would then be about 
17,760 pounds per hour. This is allowing 
the generator twenty-four pounds of steam 
per kilowatt-hour, at a load of 740 kilo- 
watts. Under the same conditions, direct- 
connected turbines would consume about 
28,200 pounds of steam per hour; so that 
the electrical drive shows a saving of about 
thirty-seven per cent under these condi- 
tions. The author estimates that the total 
weight of the electrical system would be 
184 tons. The weight of the direct-con- 
nected turbines would be 148 tons, so that 
the former equipment weighs twenty-five 
per cent more. These figures do not in- 
clude the boilers. The boiler equipment 
for the electrical system would weigh 
about 260 tons, while that for the direct- 
connected turbine system would weigh 440 
tons, a difference in favor of the former 
of 180 tons.—Abstracted from the Elec- 
trical Engineer (London), July 24. 
e 
Teaching Mathematics to Engi- 
neering Students. 

Practising engineers are to-day showing 
an unusual amount of interest in the edu- 
cation of young men for this profession. 
Charles F. Scott has for some time paid 
considerable attention to the subject, and 
has frequently expressed himself on vari- 
ous phases of the problem presented to the 
colleges. He here gives his views of what 
should be attempted in teaching mathe- 
matics to the engineering student. Re- 
cent classifications of the graduates of 
technical colleges show that not more than 
one-half are in occupations requiring ad- 
vanced mathematics, and probably not 
more than one-third of the men classed 
as mechanical and electrical engineers 


ever use anything higher than simple 
arithmetic: hence a goodly proportion of 
engineering graduates do not need to be 
mathematical experts. Their mathematic- 
al studies need not aim to produce ex- 
perts, but should have as a_ principal 
object mathematical training, which is a 
most efficient training in an engineering 
course. On the other hand, engineers who 
do have practical use for the higher 
mathematics find that their ability as en- 
gineers is, in a large degree, determined 
by their ability as mathematicians. En- 
gineers are apt to use ordinarily the 
methods with which they are most 
familiar and which will bring the result 
with the least effort; hence skill in the 
use of mathematics is the really essential 
thing. A judicious use of arithmetic, 
with a little algebra, or a simple diagram, 
often leads to more satisfactory results 
than others can secure through more 
elaborate processes. The pure mathe- 
matician delights in relations, and, so far 
as possible, divorces his equations from 
actual phenomena and gives them abstract 
expression. The engineer, on the other 
hand, is concerned with the natural 
phenomena; he demands a physical con- 
ception, and the medium of expressing 
this relation is of secondary consequence. 
In the teaching of mathematics for its 
own sake stress is apt to be laid upon 
the process of deriving results, rather than 
on the real meaning of the results them- 
selves. In teaching mathematics, the 
first difficulty is that the work must be 
laid out for the average student, as there 
is no possibility of differentiating between 
the men who will need only the simplest 
processes and those who should have more 
advanced training. The student should 
have enough mathematics to enable him to 
demonstrate the important engineering 
laws and formulas and to read intelligent- 
ly mathematically written engineering 
literature. The student should understand 
something of the power of advanced 
mathematics and the field of its efficient 
application, although he may not be ex- 
pert in using it himself. If mathematics 
is something for engineers to use, let its 
use be taught to engineering students. 
After the fundamentals are learned, 
students should attack the engineering 
problem at once, and bring in mathematics 
as a means of solving it. In mathematical 
training it is quality, rather than 
quantity, which is of first consequence. 
It should develop facility in systematic 
and logical reasoning, thus furnishing a 
general method, as well as a specific means 
of getting results. The mathematical 
teacher must be in sympathy with engi- 
neering work, and have a just apprecia- 
tion of its problems and its methods; he 
must be imbued with the spirit and the 
ideals of the engineer.—Abstracted from 
Science (New York), July 31. 
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Vacuum Cleaner. 

Many types of vacuum cleaners have 
been developed in the past few years for 
all sorts of conditions. For office build- 
ings, hotels, theatres, large residences, etc., 
no type is so satisfactory as that forming 
a permanent part of the building, as there 
is nothing to handle but the light hose 
and tools. 

A pump in the basement driven by a 
Special pipes 
are provided with neat outlets in con- 
venient locations on the various floors. 
At these points a flexible hose may be 
attached and the floors, 
walls, ceilings, furniture and upholstery 


small motor does the work. 


surrounding 


thoroughly cleaned and renovated. 
One of the most satisfactory of these 
systems is that supplied by the Palm kn- 

















Motor-DrIvEN VActuUuM CLEANER. 


gineering Company, of Detroit, Mich., 
which is herewith illustrated and which 
can be installed in any building, either old 
or new, at a low cost and without incon- 
venience. 

The motor and the- pump are of very 
rugged and substantial construction, so 
that but little attention is required. The 
motor is of standard Westinghouse design 
of one-half-horse-power capacity, and is 
ample to do all the work required. The 
pump is of the plunger type, but has a 
loose-fitting piston. The feature of the 
system is the means adopted for obtaining 
the vacuum with this loose-fitting piston. 
Water is supplied to the cylinder and 
produces the effect of a tight piston with- 


out the friction and wear which would re- 
sult from the dirt and dust if the piston 
actually made contact with the cylinder; 
in all other systems some sort of dust sepa- 
rator is required to prevent the dirt from 
entering the working parts. 

The entire outfit is very compact and 
substantial and is constructed with the 
idea that it may be operated by persons 
with but little knowledge of mechanical 
devices. It is entirely self-contained and 
requires no foundation except a good floor. 

en 
The Wagner Cold Saw. 

The changes which are taking place in 
machine tools at the present time have 
the object of greater production with 
A majority of 
these changes are due to the adoption of 


ereater ease of control. 


electric motors for the driving power. 
The accompanying illustration shows a 
very good example of the latest develop- 

















WAGNER CoLD-SAw 


ment of the Wagner cold saw, manufac- 
tured by the Birdsboro Steel Foundry and 
Machine Company, equipped with the 
Westinghouse type “S” direct-current 
semi-enclosed constant-speed motor. The 
method of mounting makes a most com- 
pact unit, which can be located at any 
convenient point in the shop. 

The cross-feed of the work table, in con- 
nection with the vertical movement, en- 
ables the work to be brought up to the saw 
without blocking, except enough to level 
the casting. This saw is especially de- 
signed for small work, such as cutting off 
sink heads, and may also be used for cut- 
ting mitres or bevels, as the head may be 
turned through any angle desired. 


Where the degree of hardness of the ma- 
terial to be cut varies considerably, the 
peripheral speed of the saw must also be 
varied. For this purpose variable-speed 
motors are supplied, permitting the speed 
to be reduced when cutting high-carbon 
steel]. 

A large type of cold saw is also manu- 
factured by the same company, which is 
built in several sizes up to a fifty-inch 
saw, capable of sawing through a sixteen- 
inch rod. These saws are supplied with 
motor drive, with a chain or belt connec- 
tion, or may be geared direct if desired. 
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Blake Signals on the Wash- 
ington, Baltimore & Annap- 
olis Single-Phase Road. 


In installing Blake despatchers’ signals 





on a_ high-voltage, alternating-current, 
single-phase trolley road, such as_ the 
Washington, Baltimore & Annapolis, there 
were three points that had to be considered 
which do not enter into an installation on 
a 550-volt direct-current trolley line: 

1. A small amount (about 0.7 ampere) 
of 550-volt direct current at the des- 
patcher’s office for operating the signals. 

2. The necessary light at each line 
signal for night signaling. 

3. Would the presence of large 
amounts of high-voltage, alternating cur- 
rent on the trolley wire and with a rail 
return, by induction or otherwise, prevent 
or seriously interfere with the proper oper- 
ation of the signals? 

In the case under consideration the first 
point was easily settled as there is avail- 
able at Academy Junction, where the des- 
patcher’s office is located, an ample sup- 
ply of 550-volt direct current. On any 
road this question could be easily solved 
by use of a small one-half-horse-power 
motor-generator set, if 550-volt direct cur- 
rent were not available at the despatcher’s 
office. 

For the second question the use of 
standard railway oil lamps seemed the 
proper solution for reasons of reliability, 
economy of maintenance and general prac- 
ticability. This being settled it was mere- 
ly a question of deciding upon the proper 
type of lamp and developing a suitable 
mechanical connection for it to the signal. 
Now, in choosing the type of lamp it is 
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DESPATCHER’S OFFICE, CONTROLLING BLAKE SIGNALS ON THE WASHINGTON, BALTIMORE & 
ANNAPOLIS RAILWAY. 


to be remembered that the signals are a 
despatcher’s train-order signal and there- 
fore require and have but two positions, 
namely, “clear” and “stop,” the semaphore 
blade being vertical for the former and 
horizontal for the latter. Also the sema- 
phore blades on the Blake signal operate in 
the upper quadrant. On account of there 
being but two positions it seemed best to 
use a four-lens lamp, thus doing away 
with the cumbersome spectacle and ad- 
ditional glassware incident thereto. By 
reason of the semaphore operating in the 
upper quadrant it was possible to attach 
the lamp to the base of the signal suitably 
and substantially. 

The lamp used is a standard four-lens 
railway switch lamp set upon a substantial 
and laterally rigid bail or hanger. This 
hanger is securely pinned to a short, heavy 
vertical shaft which goes up through the 
base of the signal and is suspended on a 
spiral in such a way as to permit of the 
shaft making a quarter turn. The top 
of this vertical shaft is also strongly con- 
nected with the semaphore shaft, so that 
the semaphore shaft and hanger shaft turn 
together, although one in a horizontal and 
the other in a vertical plane. By using a 
spiral support for the hanger shaft the 
weight of the lamp and hanger aids rather 
than retards the semaphore in going from 
the “clear” to the “stop” position, and in 
the event of the breakage of the rod con- 


necting the semaphore shaft and hanger 
shaft the lamp will, of its own weight, 
make a quarter turn so as to display a 
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red light. This is on the side of safety 
and prevents any possibility of the lamp 
showing a clear signal when the semaphore 
is at “danger” or “stop” position. 

On the Washington, Baltimore & An- 
napolis a fork type, long-time-burner lamp 
is used having two green lenses and two 
red lenses. The hanger is so made that 
while the lamp is securely set upon it, the 
lamp itself may be readily removed and 
replaced, but the lamp can only be put 
up so that the green lenses show in both 
directions along the track when the sema- 
phore is in the vertical or “clear” position 
and the red lenses show in both directions 
along the track when the semaphore is in 
the “stop” position. It is physically im- 
possible to set the lamp so that its signal 
lights are at variance with the position 
of the semaphore arm. When the sema- 
phore is vertical or “clear” the lamp shows 
a green light up and down the track. 
When the despatcher sets the semaphore 
in the horizontal or “stop” position, as 
the semaphore arm comes down the lamp 
makes a quarter turn and shows a red 
light up and down the track. 

The lamps burn constantly and are 
filled and trimmed twice a week. They 
are of a standard railway type practically 
impossible to blow out, and showing a 

















BLAKE SIGNALS ON THE WASHINGTON, BALTIMORE & ANNAPOLIS RAILWAY. 
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steady, bright light visible on tangents 
for more than a mile. 

The third and last point as to whether 
the signals would operate on a single-phase 
line could only be satisfactorily and finally 
settled by putting them up and trying 
them. It was practically impossible to arti- 
ficially create for experimental purposes 
such conditions as would exist on the rail- 
road itself. Several prominent engineers 
thought that there might be trouble and 
that the signals would not work. ‘The 
manufacturers had nothing to go by but 
the knowledge that they had signals work- 
ing satisfactorily on the same pole-line 
with high-tension, three-phase transmis- 
sion lines, a thorough knowledge of and 
confidence in the signals themselves and 
their own opinion as to what probable ef- 
fect the presence of a large volume: of 
grounded single-phase current would have 
on the operation of the signals. It came 
down to the manufacturers having to 
guarantee at their own risk the reliable 
operation of the signals under the special 
conditions existing. This was done, the 
signals installed on June 24, 1908, which 
was within eight days from the time the 
signal line was ready, and the operation of 
them has, up to date, been absolutely suc- 
cessful without the least hint of troulsle or 
disturbance due to the single-phase trolley 
line. On the Washington, Baltimore & 
Annapolis the railroad was willing to and 
did furnish two No. 10 bare galvanized- 
iron wires, on glass insulators, for the 
signal line. While the two 
doubtedly make a better installation and 
insure a clearer indication in the des- 
patcher’s office, there is no evidence that 
they are necessary and that the signals 
would not work as reliably and satisfac- 
torily on one wire as they do in the case 
of 550-volt, direct-current trolley lines. 
o- --— 
Contract for St. Thomas- 

Toronto Line Awarded. 


wires un- 





for the electric transmis- 
built by the Ontario 
Government from Niagara Falls has been 
awarded to the McGuigan Construction 
Company, headed by F. H. McGuigan, 
formerly general superintendent of the 
Grand Trunk Railroad, and later with 
J.J. Hill. The total length of the line to 
St. Thomas on the west and Toronto on 
the east is 293 miles. The contract price 
is $1,270,000. The aluminum cable is to 
be constructed at Shawinigan, Quebec, and 
the steel towers in Ontario. The hydro- 
electric commission has the option of 
doubling the mileage at the same price. 


The contract 


sion line to be 


ELECTRICAL REVIEW 
The Roller-Smith Company. 


The Roller-Smith Company was incor- 
porated under the laws of the state of 
New York with a capital of $100,000 on 
July 15, with the following officers: 
President, F. W. Roller; vice-president, 
I’. W. Iredell; secretary, A. A. Whit- 
man; treasurer, D. R. Smith. Directors: 
I. W. Roller, F. W. Iredell, P. R. Van 
Wyck, R. S. Taylor, D. R. Smith. 

The Roller-Smith Company immediate- 
ly acquired by purchase all of the proper- 
ties of the Whitney Electrical Instrument 
Company, of Penacook, N. H., and of the 
Switchboard Equipment Company, of 
Bethlehem, Pa., and assumed all liabili- 
ties of both concerns. 

It is the intention of the Roller-Smith 
Company to continue the manufacturing 
and developing of the lines heretofore 
manufactured by both of the acquired 
companies. ‘That this may be done to a 
greater economic advantage, the company 
is now erecting in Bethlehem, Pa., a 
modern factory especially designed for the 
production of this apparatus. The fac- 
tory will be completed and machinery in- 
stalled about November 1, when the pres- 
ent plants of the Whitney Electrical In- 
strument Company and the Switchboard 
Equipment Company will be abandoned. 

The Roller-Smith Company will manu- 
facture ammeters, voltmeters, ohmmeters, 
galvanometers, bond testers and circuit- 
breakers, and such other apparatus as may 
lie within these general lines. The prin- 
cipal office of the company will be in 
Bethlehem, Pa., with its sales office at 
253 Broadway, New York city, in charge 
of Machado & Roller, general sales agents. 

Mr. Roller, the president of the Roller- 
Smith Company, has been actively con- 
nected with the Whitney Electrical In- 
strument Company and Machado & Roller 
time. The treasurer, D. R. 
Smith, has been president of the Switch- 
board Equipment Company since its or- 
ganization about three years ago. 
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The Grinnell Instantaneous 
Electric Water Heater. 
The accompanying illustrations show 
two adaptations of the Grinnell instanta- 
neous-electric water heater, placed on the 
market by the Grinnell Electric Heater 
Company, 905 Broad street, Grinnell, 
Iowa. This heater is made of ordinary 
pipe and fittings, in which are placed two 
electrodes. The cold water enters the 
heater at the bottom, is heated by the 
electrodes in flowing through, and comes 
out of the faucet connected with the top 
of the heater at any temperature desired, 


for some 
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the degree of heat being regulated by the 
flow of water. In Fig. 1 the heater is 
shown equipped with a switch attachment 
which turns on both the electric current 
and the flow of water at the same time. 
Fig. 2 shows the heater as attached to 














Fig. 1.—INSTANTANEOUS WATER HEATER IN 
Main PIPE LINE. 


any bath tub, lavatory or sink. With this 
arrangement the current is turned on and 
off at will by a switch conveniently located, 
while the flow of water is regulated by the 
ordinary faucet. 


| 


ELECTRIC HEATER. 





Fic. 2.— GRINNELL INSTANTANEOUS WATER 
HEATER IN WATER INLET TO WASH BASIN. 


The company states that careful tests 
show that one kilowatt-hour will raise 
ten gallons of water 46.5 degrees Fahren- 
heit. The heaters are manufactured in 
sizes from one kilowatt up to any capacity 
desired. 
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Illumination of a Railroad 
Station. 


The Union Station at Schenectady, 
N. Y., besides being one of the most 
beautiful on any of the New York Central 
Lines, has been pronounced by experts to 
be one of the best lighted depots in the 
country, and the same opinion is voiced by 
all who have seen the station illumination. 
When the lighting installation was under 
consideration careful attention was paid 
to the lighting units from an esthetic as 
well as the utilitarian standpoint, and as 
a result they harmonize well with the gray 
marble finish of the station interior. 

The main waiting room is lighted by 
General Electric high-current arc lamps 
equipped with concentric diffusers and 
opal shades, there being three fixtures sus- 
pended from the ceiling and three eight- 
ampere are lamps in each fixture. Each 
lamp is operated in multiple from the 
alternating-current, sixty-cycle supply cir- 
cuit. As auxiliaries to the main lighting 
units, incandescent lights with frosted 


ELECTRICAL REVIEW 


direct lighting, 7. e., with are lamps with- 
out diffusers, the consensus of opinion 
among engineers and architects is that it 
is by far the better. Although the in- 
tensity of the illumination with this 
method is relatively quite low, it is easier 
to read or to see any object in the room, 





Fic. 1.—DirFustnc CEILING REFLECTOR. 


and the general effect is more restful than 
with direct illumination. 

The accompanying illustrations showing 
the lighting of the station by day and by 
night, while giving a general idea of the 
installation, fail to show the true beauty 
and effectiveness of the illumination. ‘The 
following tabulation of data is of interest 
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acreage planted is being rapidly increased, 
and the estimate of planting for 1908 is 
10,000 acres. One hundred and twenty 
acres will come into bearing this year. 
Although the experiments in growing 
rubber had been attended with success 
from the first, the industry was not seri- 
ously considered by planters until about 
ten years ago. Even then plantings were 
small and doubtless would have continued 
so had not the price of tea fallen appre- 
ciably. The development of the automo- 
bile, with the consequent demand for rub- 


- ber tires, so increased the price of rubber 


that the Ceylon planters took up its culti- 
vation in earnest. The returns for the 
vear 1904 showed 25,000 acres planted, 
with 600 acres bearing; for 1907, 150,000 
acres planted, with 2,500 acres bearing. 
These figures are approximate only, as 
tea and cocoa are interplanted with rub- 
ber; but if the present prices of rubber 
are maintained it is probable that the tea 
and cocoa will be taken out. 

It has 


been estimated by competent 





DAYLIGHT ILLUMINATION OF UNION STATION, 


globes are supported in neat appearing fix- 
tures on the side walls. 

Although the are lamp shown in Fig. 1 
is not of the type used in this installation, 
the illustration will serve to show the 
relative positions of the diffuser and shade. 
The lower shade of light opal glass serves 
to direct the greater portion of the light 
against the under side of the porcelain 
covered metal reflector which, it will be 
noticed, is slightly cone shaped and cor- 
rugated. The corrugations serve to 
thoroughly diffuse the light, the rays 
being directed outward and downward at 
every conceivable angle. The resulting 
illumination is soft and restful, and the 
light penetrating to all parts of the room 
eliminates harsh and unnatural shadows. 

Comparing this method of lighting with 





ScHENEcTADY, N. Y. LIGHTING 


and may serve as a basis of comparison 
with other installations: 


Length of room.......... 103 feet 

WEEE ioc cra le neaaeee 44 feet 
PR ee Cre eres 4,532 square feet 
Number of arc lamps..... 9 

Watts per lamp.......... 620 

Total RHOWAUS ......660> 5.58 

Watts per square foot.... 1.22 

Height of lamps from floor 23.5 feet 


Ns 
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Ceylon Rubber Cultivation. 

United States Consul E. A. Creevy, of 
Colombo, has submitted a report upon the 
rubber industry of Ceylon, which shows 
to what extent these new sources compete 
with Brazil and South Africa. The culti- 
vation of Para rubber in Ceylon dates 
back to experiments made at the Govern- 
ment Botanical Gardens in 1876. The 


WITH 


CEILING DIFFUSERS, UNION STATION, 
SCHENECTADY, N. Y. 


that the total 
pended to date on rubber growing in 
Ceylon is about $9,000,000. It is probable 
that there are 250 Europeans and from 
75,000 to 100,000 coolies engaged in the 
care of the plantations. 

Records of export of Ceylon-grown rub- 
ber show that in 1904 it was thirty-five 
tons; in 1907, 397.2 tons, and from Janu- 
ary 1 to May 11, 1908, it was 113.16 tons. 
London is the chief market for Ceylon 
rubber, but exports to Antwerp and New 
York are growing. As the native labor 
is cheap and furnishes the principal factor 
in determining the cost, there is said to 
be less chance of the industry in Ceylon 
becoming unprofitable through a fall in 
price than in Brazil or on the Congo. 


authorities amount ex- 
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DOMESTIC AND EXPORT. 

POWER COMPANIES MERGE—The competition between the 
Roanoke (Va.) Railway and Electric Company and the Roanoke 
Water Power Company has been ended with the merger of the two 
companies. The Roanoke Railway and Electric Company announced 
that it had bought the Roanoke Water Power Company, which be- 
longed to W. N. Camp, a Florida magnate, and his sons. The Camps 
recently secured a contract for furnishing the city of Roanoke 
street lights for a period of years, underbidding the older concern, 
which previously had the field to itself. The purchase price was not 
made public. The water power company has a large plant on the 
Roanoke River, three miles below the city. 


NEW INDIANA LIGHT AND POWER COMPANY—Articles of 
association of the Indiana Lighting Company have been filed at 
Indianapolis, Ind. The capital stock is $4,500,000. The directors are 
Franklin L. Babcock, Anthony N. Brady, Charles F. Dietrich, Frank 
S. Hastings, James P. Lee, Samuel T. Murdock, Henry C. Paul, 
Albert Tag and James N. Wallace. The company is authorized to 
supply light, heat and power to Fort Wayne, Bluffton, Montpelier, 
Anderson, Lafayette, West Lafayette, Logansport, Peru, Wabash, 
Decatur, Geneva, Crawfordsville, Lebanon, Thorntown and Frank- 
fort, in Indiana, and to Lima, Wapakeneta, Celina, St. Mary’s, Green- 
ville, Fort Recovery, North Mercer and Coldwater, in Ohio, and to 
other: villages and towns in proximity to the cities and towns 
named. 


LARGE STEEL CAR PLANT TO BE BUILT IN DELAWARE— 
It was announced on August 11 at the offices of the Harlan & Hol- 
lingsworth Corporation, Wilmington, Del., that the local concern 
and the Bethlehem Steel Company had been consolidated for the 
purpose of building in Wilmington a plant for the manufacture of 
steel passenger coaches and all kinds of steel freight cars. The 
name of the new company has not been determined; neither has the 
capitalization been announced. The announcement followed a visit 
of Charles M. Schwab, president of the Bethlehem Steel Company, 
and the directors of that concern to Wilmington. The Harlan plant 
at Wilmington will be rebuilt and enlarged and the largest car 
shops in the country erected. It is estimated that from twelve to 
fifteen thousand men will be employed. Work on the plant will begin 
at once. The Bethlehem Steel Company will make the steel and the 
cars will be erected in the local plant. 


TOLEDO RAILWAY AND LIGHT COMPANY—Albion E. Lang 
has been chosen to succeed H. A. Everett as president of the Toledo 
(Ohio) Railway and Light Company by the directors of the com- 
pany. Warren T. Bicknell, of Cleveland, was elected chairman of 
the board of directors, succeeding Mr. Lang, the new president. The 
directors present were: E. W. Moore, of Cleveland; Dr. Demers, of 
Quebec; W. E. Hutton, of Cincinnati; Barton Smith, A. E. Lang, 
Spencer D. Carr, J. K. Secor and L. E. Beilstein, of Toledo; W. E. 
Halsey, of Louisville, Ky., and George Hafer, of Cincinnati. The 
troubles of the traction company are being worked out gradually. 
After the appraisement of the property a new corporation will be 
organized, which will take in the Toledo Railway and Light Com- 
pany, the Toledo and Western, the Maumee Valley and Toledo and 
the Ottowa Beach & Northern Traction lines. Each of these com- 
panies will go into the new company at the appraised value. The 
new company will be a $20,000,000 or $25,000,000 corporation. Fol- 
lowing this organization will come the application for a franchise. 


MILWAUKEE MEN PURCHASE ELECTRIC ROAD—AII of the 
property of the Winnebago Traction Company, Oshkosh, Wis., has 
been sold at auction for $950,000. This includes the franchises, 
easements, rights, real estate, tracks, rolling stock, power plants and 
all other equipment. The purchasers are Oliver C. Fuller, Fred. C. 
Best and Russell L. Smith, all of Milwaukee. Mr. Fuller is president 
of the Wisconsin Trust Company, Mr. Reed is its secretary and Mr. 


Smith is the assistant secretary. The sale was made to the indi- 
viduals named and not as representatives of the trust company. It 
is the purpose to reorganize the Winnebago Traction Company with 
Milwaukee and Oshkosh capitalists as stockholders, officials and 
directors and with Clement C. Smith, of Milwaukee, as president. 
An association of interests of the traction company and the Eastern 
Wisconsin Railway and Light Company will be formed within a 
short time. The extension of the Omro interurban line to Berlin is 
practically assured. The Oshkosh lines will be overhauled and re- 
paired and changes made. J. P. Pulliam, the present superintendent 
of the traction company, will remain in charge as active manager. 
Only one bid was made, which was $50,000 more than the amount 
stipulated by the court as the minimum amount which would be 
approved by the court. The sale was made under the terms that at 
least $125,000 in cash be paid, bonds of the company being accept- 
able for the balance. A check for $25,000 was deposited by Mr. 
Fuller in advance, he being the actual bidder. 


CONSOLIDATION OF TELEPHONE COMPANIES IN PENN- 
SYLVANIA—The merging of the Consolidated Telephone Company 
of Pennsylvania and the American Union Telephone Company, of 
Harrisburg, has been completed. The Consolidated Company has 
about 20,000 instruments connected with forty-seven exchanges in 
the territory extending from Philadelphia to Scranton, Pa., east of 
the Susquehanna River. This company has a capital of $4,000,000. 
The American Union Company occupies the territory embracing 
Central Pennsylvania from Philadelphia to Pittsburg, Buffalo and 
crie. It has 187 exchanges in the larger cities and towns of its 
region with a total of 51,000 telephones attached to its lines, and 
has a capital of $25,000,000. The merged company will have connec- 
tions at Trenton, N. J.; Buffalo, Binghamton, Utica, Rochester and 
other cities in New York state. The following officers have been 
elected: President, Ellis L. Orvis, Bellefonte; vice-president, F. D. 
Holeck, Harrisburg; secretary and treasurer, S. R. Caldwell, Harris- 
burg. ’ These officers hold the same positions in the American Union 
company. Directors: M. Houck and Mr. Orvis, and the following: 
S. P. Light, Lebanon; James B. Krause, Williamsport; Lyman D. 
Gilbert, Harrisburg; B. F. Meyer, Harrisburg; James Kerr, Clear- 
field; J. L. Spangler, Bellefonte; Charles West, Allentown; Timothy 
S. Clark, Williamsport; Asbury W. Lee, Clearfield, and William 
Jennings, Harrisburg. With the exception of Mr. Houck and Mr. 
West, these directors are all on the board of the American Union 
company. 

ELECTRIC LIGHTING. 

ST. CATHARINES, ONT.—The city council has passed a by-law 

eanceling the franchise of the Falls Power Company. 


TARBORO, N. C.—The town commissioners have authorized J. A. 
Weddell to purchase another dynamo for the electric light plant. 


OGDEN, UTAH—Work on the great Devil’s Gate power plant 
has been started. The cost of the plant will be upward of $350,000. 


LAWRENCE, KAN.—Nearly $1,000 will be spent by the Univer- 
sity of Kansas installing a permanent system of lighting on the 
grounds of the campus. 


BUFFALO, N. Y.—J. J. O’Leary has been engaged to draw up 
plans and specifications for the proposed electric lighting plant to 
be installed at the city and county hall. 

DURHAM, N. C.—The Durham Traction Company has been 
awarded a five-year street lighting contract by the board of alder- 
men at the rate of $85 per lamp per annum. 

HAZLETON, PA.—The Consumers’ Light and Power Company, 
of Hazleton, has been awarded the contract for lighting the streets 
for a term of ten years at a rate of $55 per light. 


FLORENCE, COL.—The Eastern Colorado Electric Power Com- 
pany, which is establishing a generating plant near Glenwood 
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Springs, has filed on the undeveloped water of Grape Creek. The 
purpose of the company is to furnish power for several mills and 
smelters in this county. 

ESCANABA, MICH.—Escanaba’s new enclosed arc lights have 
been placed in commission. Current is furnished from the plant of 
the Escanaba Power Company on the Escanaba River. 


SIOUX FALLS, S. D.—Scotland has decided to have electric 
lights, and a committee has been inspecting the systems in the 
surrounding towns. Bids from private concerns will be invited. 


MORRISTOWN, N. J.—The Morris & Somerset Electric Company 
has taken formal possession of the Public Service Corporation’s 
electric plant, the former company having leased it for ninety-nine 
years. 

ELLWOOD CITY. PA.—The council bas decided to settle the 
question of building a new power plant here by allowing the people 
of the borough to vote on the matter. Plans for a $40,000 plant have 
been submitted. 

ELMIRA, N. Y.—The Wadhams & Westport Electric Light and 
Power Company, which has a plant at Wadhams, on the Boquet 
River, and another on the Black River, is installing an additional 
dynamo to care for its lighting load. 

ELSINORE, CAL.—At a meeting of the trustees the committee 
on electric lights recommended the placing of fifty lights on vari- 
ous streets about town. The electric light company offered to fur- 
nish the city lamps to the amount of 1,200 candle-power for $50 a 
month. The proposition was accepted. 

BATAVIA, N. Y.—Seth W. Warren has been appointed perma- 
nent receiver of the Batavia Light and Power Company, with a bond 
of $20,000. The company is solvent, having assets of about $20,000 
and few liabilities. The advent of natural gas and Niagara power 
in Batavia is the cause of the receivership. 

ALBION, N. Y.—The Public Service Commission, Second District, 
has approved of the petition of Sanford P. Church, receiver of the 
Albion Power Company, for authority to issue $20,000 in receivers’ 
certificates, the proceeds to be used in improving the company’s 
plant in Albion, as required in a recent order of the commission. 


LORAIN, OHIO—The special committee of council on the city 
lighting plant presented an ordinance to the city council appro- 
priating $250 from the board of public service contingent fund for 
the purpose of employing an engineer to procure data on the cost 
of constructing a lighting plant. The resolution was passed by a 
unanimous vote. 

GLENS FALLS, N. Y.—The Public Service Commission, Second 
District, has granted the Kanes Falls Electric Company permission 
to construct an electrical transmission line in the towns of Fort 
Ann and Kingsbury, Washington County, and Queensbury, Warren 
County, and approval of the exercises of right and privileges under 
these franchises. 

FRANKFORT, KY.—The Capitol Commission has signed con- 
tracts with Joseph McWilliams, of Louisville, for the erection of the 
new power-house and the purchase of the electrical supplies for the 
new capitol. The contract provides that the work must be com- 
pleted within 130 days after the date of signature, and provides 
for an outlay of $85,521. 

TIFFIN, OHIO—The Tiffin Edison Electric Illuminating Com- 
pany, of Tiffin, has increased its capitalization from $50,000 to 
$150,000, because of extensive improvements about to be made at 
the plant. The buildings will be added to, and new equipment put 
in. The company has taken a large number of contracts to furnish 
local manufactories with electric power. 


SCRANTON, PA.—An ordinance has been introduced in the city 
councils providing for the placing under ground of all electric wires 
in Scranton, including those of the fire alarm and police telegraph 
systems, and excepting only the trolley wires of the street railway 
company. The network of overhead wires in some of the alleys 
and narrow streets has been a hindrance to the work of the fire 
department.. 

PANGUITCH, UTAH—A company has been formed here to put 
in an electric plant about one and a half miles up the Panguitch 
Creek. It has a capital of $15,000. The officers are John Houston, 
president; Thomas Haycock, vice-president; Clem Tebbs, secretary; 
R. Judds, treasurer. Directors, J. J. Page, J. G.. Spencer and H..P. 
Ipsen. The building of the plant will begin as soon as contracts 


are awarded. 
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PORT ARTHUR, TEX.—The Port Arthur Water Company is pre- 
paring to greatly enlarge its capacity for electric lighting and 
power. This is made necessary by the demands on the company. 
The water company now has three sets of generators, two driven 
by 150-horse-power engines and one by a 100-horse-power engine. 
The new addition now being added consists of a 500-horse-power 
engine and generator. 

SOUTHOLD, N. Y.—At the annual meeting of the Southold Light- 
ing Company the following directors were elected for the coming 
year: Dr. Joseph H. Marshall, Thomas Farley, Lewis W. Korn, E. D. 
Cahoon, Frederick C. Williams, S. Lester Albertson, Frederick K. 
Terry. The directors elected the following officers: President, Dr. 
Joseph H. Marshall; vice-president, Frederick C. Williams; secre- 
tary, Frederick K. Terry; treasurer, Lewis W. Korn. 

COLORADO SPRINGS, COLO.—Alderman Carl Albin has intro- 
duced a resolution in the city council that the city at once take 
steps to secure the water rights granted to Irving Howber and 
associates to generate power for a Colorado Springs-Cripple Creek 
electric line, claiming that their successors had failed to keep the 
terms of the franchise. The resolution characterizes this as the 
first step toward establishing a municipal lighting plant. 


DAYTON, OHIO—The county commissioners have awarded the 
contract for furnishing electric power for the new county infirmary 
building to the Dayton Lighting Company. The lighting company 
will furnish the power at an annual cost of $1,900, the contract to 
take effect as soon as the service begins. The commissioners for- 
merly intended to install their own plant, but irregularities in the 
plans and specifications resulted in all bids being thrown out. 

CHATEAUGAY, N. Y.—The Up-State Service Commissicn has 
acted favorably upon the petition from the Chateaugay Electric 
Light and Power Company, which asked for consent to transfer its 
franchise, works and system to the Chasm Power Company. The 
Chateaugay Electric Light and Power Company has been in busi- 
ness for about eleven years, but with the advent of the Chasm Com- 
pany was unable to compete with the latter in the matter of giving 
a twenty-four-hour service. 

DANIELSON, CT.—A force of men is at work on the construc- 
tion of a dam and power plant for the Danielson Cotton Company 
across the Quinebaug River, a half mile above Cotton Bridge. The 
site is about five miles from Danielson in a northwesterly direction. 
The dam will be about 250 feet long and twelve feet high. The 
power developed will be used in the power plant to be erected 
nearby. Power will be transmitted over a high-tension line to 
Danielson for the operation of the machinery in the new addition 
the cotton company has under way. 

MARIETTA, GA.—The Georgia Manufacturing and Public Serv- 
ice Company, a half-million-dollar corporation which supplies the 
city of Marietta with electric light and water, has been placed in 
the hands of a receiver, an involuntary petition for bankruptcy 
having been filed against it by the Atlanta Machine Works, Sciple 
Sons, and a local paper. The receiver appointed is James T. Ander- 
son, a banker of Marietta. He has been ordered to take charge of 
the electric light and water-works plant of the company and to 
continue the operation of them until the further order of court. 

HAMILTON, OHIO—Frederick G. Mueller, an architect of Hamil- 
ton, is engaged in drawing up plans for a new electric power plant 
to be constructed and operated by the Hamilton Hydraulic Com- 
pany and managed by T. A. Jones, superintendent of the Harding 
Paper Mill, of Excello, Ohio. The new power plant will be owned 
by the Harding estate, of which Congressman J. Eugene Harding, 
of Middletown, is a member. Definite plans for the new structure 
have not yet been completed. The building will be about eighty 
feet square. Building will begin as soon as plans have been com- 
pleted. 

ALBANY, N. Y.—The Up-State Public Service Commission has 
granted permission for the operation of a second electric light: com- 
pany in Bath, Steuben County, and surrounding villages and towns 
upon the ground that the existing company has failed to keep up to 
the needs of the locality and consequently is entitled to little con- 
sideration when it seeks to exclude competition. The opinion, writ- 
ten by Chairman Stevens, states that no general rule can be formu- 
lated which will indicate with precision when a new lighting com- 
pany may be permitted to do business in a field already occupied 
by another company, and that the circumstances and conditions 
prevailing must control the decision. 
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ELECTRIC RAILWAYS. 
MONROVIA, IND.—E. M. Bowman is securing the necessary 
right of way for a trolley line from Mooresville to Cloverdale, pass- 
ing through Monrovia. 


TACOMA, WASH.—The Pacific Traction Company will complete 
its new line to Steilacoom, beginning work within a few weeks, and 
having the line in operation before winter. . 


ATHENS, GA.—The Athens Electric Railway Company will at 
once put in extra machinery for the generation of 1,000 horse-power 
in addition to the 3,000 horse-power now available and in service. 


PLAINVIEW, TEX.—The City Railway Company has secured 
a franchise for the construction of an electric street railway in this 
city. Work will be commenced within a few months, according to 
C. D. Lovelace. 


WATERBURY, CT.—The railroad commissioners have approved 
of the construction of the Connecticut Company’s new trolley line 
between Waterbury and Thomaston, and the line has been thrown 
open for public travel. 


DES MOINES, IOWA—The Iowa Construction Company has filed 
articles of incorporation with the secretary of state. The company 
will build an electric line from Perry to Waterloo, through Ames, 
Eldora and other towns. Its capital is $100,000. 


NEW HAVEN, CT.—The railroad commissioners have approved 
the petition of the New York, New Haven and Hartford Railroad 
Company to allow the new trolley line between Hartford and Mid- 
dietown to pass through the town of Griswoldville. 


HUTCHINSON, KAN.—The People’s Water, Light and Power 
Company, of which Emerson Carey is president and general man- 
ager, purposes building an electric line extending east and west from 
Hutchinson, and having a total length of about sixty miles. 


BUFFALO, N. Y.—The Buffalo Southern Railway Company is 
completing its plans for a new line of electric railway from Seneca 
street to East Aurora along a private right of way for twenty miles. 
It is estimated that the work will cost upward of $500,000. 


NORWICH, CT.—The contract for building the Willimantic and 
South Coventry trolley has been awarded to Lathrop & Shea, of 
New Haven, and work will be started within a few weeks. The 
line is to run from Norwich to Lake Wamgumbaug, a distance of 
about six miles. 


INDIANA, PA.—The directors of the Indiana Street Railway 
Company have let the contract for the extension of their line from 
Homer City to Josephine, a distance of five miles. As soon as the 
right of way is secured the contract for an extension to Blairsville 
will be awarded. 


OREGON, MO.—Active construction work has begun on the 
Oregon Interurban Railway. The contract is in the hands of 
M. A. Wagoner, of Leavenworth. The road will connect Oregon, 
Mo., with the Chicago, Burlington & Quincy Railroad at a point 
about four miles distant. 


HELENA, ARK.—Several capitalists are negotiating with the 
Helena board of trade for the construction of a street car line in 
that city. The promoters of the enterprise propose that business 
men of Helena shall subscribe for one-third of the money necessary 
to finance the road. 


WEST CHESTER, PA.—At a meeting of the directors of the 
proposed trolley road between West Chester and Pottstown it was 
decided to construct and equip the road at a probable cost of 
$200,000, and the contract for construction has been awarded to 
Charles F. Goldstrohm, of Pittsburg. 


LOCKNBY, TEX.—Consideration is being given in this section 
to a proposed interurban from Amarillo, via Tulia and Plainview, 
through Lockney, Floydada, Emma and Lubbock. W. W. Jones, a 
farmer of Plainview, who is representing Ohio capital, is urging 
that the towns along the proposed route give a bonus of $25,000. 

PATERSON, N. J.—At a meeting of the directors of the North 
Jersey Rapid Transit Company, formed to build an electric road 
from Suffern, N. Y., to Paterson, N. J., the following officers were 
elected: President, William A. Barbour; vice-president, Malcolm 


R. McAdoo; secretary and treasurer, H. H. Parmalee. The company 
is capitalized at $2,000,000. Construction will be started at once. 
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LOS ANGELES, CAL.—The Pacific Electric Railway Company 
is expected to begin grading soon from Santa Ana to the beet-sugar 
factory that is in process of construction two miles from that city 
on the Newport Beach route. It will be the first section of a trolley- 
way to run to the sea. The Santa Ana council has granted a fifty- 
year franchise for the part within municipal limits, and the neces- 
sary right of way has been obtained. 


NAPOLEON, OHIO—The filing of a $250,000 mortgage here by 
the Grand Rapids Electric Railway Company to the Cleveland Trust 
Company to secure funds for use in the construction of the line, 
has revived hopes that the old Coldwater right of way will be util- 
ized. The proposed route is from Alpena to Grand Rapids and from 
Grand Haven via Grand Rapids south through Michigan and the 
Ohio counties of Williams, Fulton, Henry and Wood to Fostoria. 


BOONVILLE, MO.—Albert Parker, formerly mayor of Topeka, 
is president of a company incorporated to build an electric railroad 
in southern Missouri. The company is known as the Kansas City, 
Ozark & Southern Railroad. The present purpose is to build a 
line from Mansfield to Ava, fifteen miles, in Douglas County. The 
line has been graded, and it is expected that it will be completed 
within four months. There is not now a mile of railroad in Doug- 
las County. 


SEATTLE, WASH.—The Seattle Electric Company has begun 
an extension of its West Seattle lines, and will continue the road 
from its present terminus near Luna Park around Alki Point for 
about one and one-quarter miles. The cost of the new work will 
be $28,000, and about 100 men will be employed. Forty new cars 
have been ordered by the electric company and are now under con- 
struction in the East. They are due to arrive in Seattle within 
sixty days. 


MAUCH CHUNK, PA.—The Carbon Transit Railway, which runs 
through the Mauch Chunk and over the mountain into Lehighton, 
familiarly known as the Carbon Street Railway, has been sold to 
a syndicate composed of J. M. Wolff and J. F. Geiser, of Waynes- 
boro; L. H. Mountney, of Mauch Chunk, and C. H. Latta, of Bethle- 
hem. Messrs. Wolff and J. F. Geiser are concerned in the 
Waynesboro & New Castle Railway, and Mr. Latta is interested in 
the Stroudsburg & Water Gap Railway. 


McKINNEY, TEX.—John S. Heard, J. P. Crouch, S. D. Heard, 
L. A. Scott, F. B. Pope, J. L. Lovejoy, J. Y. White, R. L. Waddill, 
J. P. Burrus and George Wilcox, all of this city, have organized the 
Fort Worth, McKinney & Bonham Traction Company, with a 
capital stock of $25,000, for the purpose of making surveys, getting 
estimates and full investigation as to the merits of a road from 
Fort Worth to Bonham via McKinney. If the engineers report 
favorably the charter will be applied for and the capital stock will 
be increased to the proper amount. 


s 


TOPTON, PA.—Philadelphia capitalists are interested in the 
building of a proposed trolley line to connect Lyons and Macungie. 
The line as contemplated, while not to be an extension of the lines 
reaching those places, will be the closing link for continuous trolley 
service along the East Penn, and will pass through Bowers, Topton, 
Hancock, Mertztown, Shamrock and Alburtis along the south side 
of the railroad. Should the road be built, the different towns along 
the line may obtain the additional convenience of electric lights. 
The right of way is being obtained and progress is expected to be 
made rapidly. 


COLORADO SPRINGS, COL.—The Kansas-Colorado Electric 
Railroad and Power Company has broken ground for its line con- 
necting Canyon City with Pueblo via Turkey Creek at a point 
twenty-five miles south of Colorado Springs, and nine miles west 
of Pueblo. The line will be extended to Colorado Springs, where 
connection with Denver will be made over the Denver & South 
Platte electric line. The road will ultimately follow the Arkansas 
Valley across the Kansas border, furnishing also light and power as 
well as water for irrigation. W. J. Coursin, of Pittsburg, has been 
awarded the contract for construction of the Denver & South Platte 
Railroad Company’s twenty-five-mile electric line from Littleton to 
Roxbury Park in the western part of Douglas County. Littleton, 
five miles out, is already connected with Denver. The road may be 
completed to Colorado Springs before June 1, 1909, as it is the 
plan to make Roxbury Park a summer resort. 
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PERSONAL MENTION. 

MR. GASTON LACOMMI, an electrical engineer with a labora- 
tory in Brooklyn, N. Y., is said to have devised a wireless telegraph 
sending apparatus capable of transmitting four messages at the 
same time. It is understood that Mr. Lacommi utilizes a trans- 
former giving four different frequencies. 


MR. HENRY FARMAN, the French aviator, was entertained by 
Thomas A. Edison at the Orange, N. J., laboratories last week, and 
treated to a moving-picture exhibit of his wroplane flights at the 
Brighton Beach race-track. Among those present were Mrs. Far- 
man, Paul F. Mottelay, Charles M. Manly and Mrs. Manly, Albert 
C. Triaca and Mrs. Triaca, Robert Whitaker and William J. Ham- 
mer, who arranged the party. 


MR. LOUIS WINDMULLER is the author of a very interesting 
article entitled ‘Reminiscences of Financial Problems” in the 
August Forum. Mr. Windmiiller begins with an account of condi- 
tions in 1857, when all classes of industrial companies went to the 
wall and the steam railroads were particularly affected. The story 
takes us through the stormy days of the Civil War and the panic 
which followed, and reviews the runs on the savings banks in 1873. 
Each of the panics which have occurred since that time is taken 
up, and the reasons for them and the lessons taught are analyzed 
in a philosophic and masterly fashion which makes the article of 
great value at this particular time. 


OBITUARY NOTE. 

DR. WILLIAM M. HABIRSHAW, chairman of the board of 
directors of the Habirshaw Wire Company, died at his summer resi- 
dence at Saratoga, N. Y., on August 16. Dr. Habirshaw had been 
an invalid for several years, and about three months ago suffered 
a relapse which totally confined him to the house. For some time 
he had been under the constant treatment of a physician, and was 
accompanied everywhere on his travels by a trained nurse. Harly 
in the present year, attended by his nurse, he took a prolonged 
trip through Europe, returning in June. Shortly after this he went 
to Saratoga, but instead of improving, suffered a stroke of apoplexy 
about two weeks ago, from which he never rallied. Dr. Habirshaw 
was recognized as one of the most skilful analytical chemists in the 
country. He was a pioneer in the development of cable-making 
machinery and in the production of insulated wires and cables. 
At one time he served the Peruvian Government as official chemist, 
and his professional services were engaged from time to time by 
the New York State Agricultural Society, the New York Produce 
Exchange and other important commercial organizations. Dr. Ha- 
birshaw was widely known in the electrical field, and had a host 
of friends and acquaintances both here and abroad. Dr. Habirshaw 
was buried from St. Thomas’s Episcopal Church, New York city, 
Wednesday, August 19. 


DATES AHEAD. 


Ohio Electric Light Association. Annual convention, Put-in-Bay, 
Ohio, August 25-27. 

Colorado Electric Light, Power and Railway Association, Glen- 
wood Springs, Col., September 16-18. 

Arkansas Association of Public Utilities Operators. 
convention, Little Rock, Ark., September 17-18. 

Old Time Telegraphers’ and Historical Association, and Reunion 
of Military Telegraphers, Niagara Falls, N. Y., September 16-18. 

Illuminating Engineering Society. Annual convention, Philadel- 
phia, Pa., October 5-6. 

American Street and Interurban Railway Association. 
convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Accountants’ Associa- 
tion. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Claim Agents’ Asso- 
ciation. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Engineering Associa- 
tion. Annual convention, Atlantic City, N. J., October 12-16. 

American Street and Interurban Railway Manufacturers’ Asso- 
ciation. Annual convention, Atlantic City, N. J., October 12-16. 

American Electrochemical Society. Fall meeting, New York 


First annual 


Annual 


LEGAL NOTE. 
TELEPHONE—EXCESSIVE CHARGES—RECOVERY—The Su- 
preme Court of Illinois held, in the case of The Illinois Glass Com- 
pany vs. Chicago Telephone Company, that a customer of a tele- 
phone company cannot recover excessive charges for services volun- 
tarily paid without fraud, mistake of fact or other ground for 
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annulling the contract. It appeared that in January, 1889, an ordi- 
nance of the city of Chicago authorized the appellee to construct 
and operate telephone lines in the city for a period of twenty years. 
It was required to file with its acceptance of the ordinance a sched- 
ule showing the rates then charged for telephone service, and was 
prohibited from increasing to subscribers the rates so established. 
The appellee accepted the ordinance and filed a schedule showing 
that it charged $125 per year for a business telephone within the 
district where the appellant was located. The appellant contracted 
for a telephone at that rate and used it for some years. In time the 
telephone grew less efficient, and upon complaint of that fact being 
made by the appellant company, the appellee suggested that if the 
former would procure an improved telephone equipment known as 
a “metallic circuit” it would have a much better service, which 
would cost it $50 a year additional. In October, 1897, the appellant 
entered into a contract such as suggested and paid that rate for five 
years, when it brought suit to recover the excess over the rate fixed 
by the ordinance. The court held that although the appellee could 
not legally require payment of more than $125 per year, yet that 
the larger sum had been paid, without fraud, mistake of fact or 
other ground for annulling the contract, and that the court below 
did not err in directing a trial for the appellee. 


ELECTRICAL SECURITIES. 

There was a slight reaction in the stock market last week, with 
some of the prominent industrials falling off a few points. The 
copper industry appears to be improving, with general improvement, 
also, throughout the electrical field. Railroad freight is becoming 
more in evidence, and the fine weather augurs well for the harvest- 
ing of bounteous crops. 

Dividends have been declared upon the following electrical se- 
curities: American Telegraph and Cable Company; regular quar- 
terly dividend of 1%, per cent, payable September 1. Columbus 
(Ohio) Railway Company; regular quarterly dividend of 144 per 
cent on the common stock, payable September 1 to stock of record 
August 15. Grand Rapids (Mich.) Railway Company; quarterly 
dividend of 1 per cent on the common stock, payable September 1. 
Whatcom County (Wash.) Railway and Light Company; regular 
semiannual dividend of 3 per cent on the preferred stock, payable 
September 1. Northern Texas Electric Company; regular semian- 
nual dividend of 3 per cent on the preferred stock, payable Septem- 
ber 1 to stock of record August 17. 


ELECTRICAL SECURITIES FOR THE WEEK ENDED AUGUST 15. 


New York: Closing. 
Allis-Chalmers COMMON .........ccccccccces 114 
Allis-Chalmers preferred..................-. 34% 


Broomivn Hanled TYOnait. . ....c.cccccccwoewss 52 


CCl CRs ooo ov 8 aoe ne ca dawscascasss 136% 
CN NNN ia oe eke oc sceuaeeanues 141 
Interborough-Metropolitan common.......... 115% 
Interborough-Metropolitan preferred......... 32% 
Kings County TIlGctric. .... ccc cccsccccwccess 123 
Mackay Companies (Postal Telegraph and 
CAG  COMMMNGINS <6 eos cee lawca 6614 
Mackay Companies (Postal Telegraph and 
CADICM)  WROIGNIOOE 6c. 6 cisscccweccccewes 68 
WOES TIRED 2 ok Se ciwckccenadweees 138 
Metropolitan Street Railway................ 28 
New York & New Jersey Telephone........ 110 
WHOMCNINIUIIIINE TS «oc sa acc awdechclccwrivaseanes 56 
Westinghouse Manufacturing Company...... 68 
Boston: Closing 
American Telephone and Telegraph......... 123% 
Edison Electric Illuminating............... 25 
Massachusetts FHlectric...........cccccccece 48 
New England Telephone.................... 112% 


Western Telephone and Telegraph preferred. 68 


Philadelphia: Closing. 
Electric Company of America............... 10 
Electric Storage Battery common........... 37% 
Electric Storage Battery preferred.......... 37% 
Pg 1 Os EN Per ere eer er eee 9 13-16 
Philadelphia Rapid Transit................. 13% 
United Gas Improvement............ceeeees 87 

Chicago: Closing. 
ee ee re ere 144% 
Oe eee eer 104 
Metropolitan Elevated preferred............ 438% 
National Carbon common................... 681% 
National Carbon preferred.............-.2+- 108 
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INDUSTRIAL ITEMS. 


THE WESTINGHOUSE AIR BRAKE COMPANY, Pittsburg, Pa., 
has ready for distribution its instruction pamphlet No. 5,034. This 
is devoted to the type L triple valve. 


THE HOLOPHANE COMPANY, New York city, in the July issue 
of “Holophane,” describes and illustrates the enameled Holéphane 
manufactured under the Zalinski patents. 


THE WEBER GAS ENGINE COMPANY, Kansas City, Mo., is 
distributing a bulletin describing the Weber down-draft suction 
gas-producer. Copies of this bulletin will be furnished to those 
interested upon request. 


THE NORTHWESTERN EXPANDED METAL COMPANY, Old 
Colony Building, Chicago, Ill., is distributing a folder giving con- 
siderable information of value to architects and engineers, con- 
cerning expanded metal for concrete and steel construction. 


THE AMERICAN SPIRAL PIPE WORKS, Chicago, IIl., is pub- 
lishing a handsome catalogue devoted to spiral riveted pipe. A 
number of interesting illustrations are given, showing applications 
of this pipe in various hydraulic and engineering enterprises. 


THE F. BISSELL COMPANY, 226-230 Huron street, Toledo, 
Ohio, has ready for mailing some new information concerning 
Bryant plug cutouts, Perkins “New Wrinkle” sockets, ‘Security” 
motor-starting panels, and “Cushing” stage-lighting specialties. 


THE GOLDSCHMIDT THERMIT COMPANY, New York city, 
has under construction a new machine shop and foundry occupying 
a space thirty-four by ninety feet, just back of its present factory 
in Jersey City, N. J. This is to be fitted up for the purpose of 
handling to better advantage the extensive repair work which is 
now being carried on. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, Ohio, 
has published a handsome bulletin, No. 25, devoted to its machinery 
for handling coal and ores. This bulletin is replete with interest- 
ing illustrations showing applications of the Jeffrey company’s 
apparatus, and will be found of value by all who are interested in 
machinery of this nature. 


JOHN L. GLEASON, Jamaica Plain, Mass., is distributing a 
new bulletin describing “Fancleve” fittings for flexible armored 
cables, switch-boxes for old work, and the No. 750 cutout cabinet 
for old or new work. These fittings are especially adaptable for 
contractors, engineers and architects, and the literature will be 
sent to those interested upon request. 


THE BRISTOL COMPANY, Waterbury, Ct., has ready for dis- 
tribution some interesting information concerning recording volt- 
meters, recording ammeters, recording wattmeters for all ranges in 
both direct and alternating current, recording shunt ammeters for 
all ranges of direct current, portable recording voltmeters, pressure 
recording gauges and patent steel belt. lacing. 

THE C. W. HUNT COMPANY, West New Brighton, N. Y., is 
distributing pamphlet No. 081. This describes and illustrates coal- 
handling machinery, conveyers, industrial railways and stevedore 
rope. The bulletin, however, takes up only a portion of the appa- 
ratus manufactured by the C. W. Hunt Company, and is an intro- 
duction to the general line of labor-saving machinery which the 
company produces. 


DOSSERT & COMPANY, 242 West Forty-first street, New York 
city, has published its annual catalogue devoted to Dossert solder- 
less connectors, cable taps and terminals. Since issuing the last 
catalogue, the National Electrical Code has been amended to permit 
the use of an improved mechanical joint without solder. Dossert 
joints have been placed on the list of approved fittings, and there 
has been a remarkable development and expansion in their field of 
usefulness. The company has many new designs, and has added 
materially to its stock of standard sizes. 


THE AJAX LINE MATERIAL COMPANY, 12 South Jefferson 
street, Chicago, Ill., has furnished the following additional informa- 
tion concerning the controversy between it and the George Cutter 
Company, South Bend, Ind., in regard to the trade-mark “Ajax.” 
The full text of the decision of the examiner of interferences is as 
follows: “An abandonment by the George Cutter Company of the 


trade-mark at issue in this interference having been filed, and the 
same having been found to comply with the requirements of Rule 
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125, it is adjudged that the Ajax Line Material Company, the junior 
party, is the owner of the trade-mark and entitled to the registra- 
tion for which it has made application.” 


THE SOCIETE ANONYME H. CUENOD, of Geneva, Switzer- 
land, has published a very handsome bulletin devoted to a descrip- 
tion and illustrations of the automatic regulators designed on the 
system developed by R. Thury. The descriptive matter includes a 
discussion of the principles, advantages and applications of the 
apparatus. Special descriptive matter is devoted to the use of these 
regulators for isolated generators, for generators coupled in parallel, 
for generators used in three-phase distribution, for the regulation of 
feeder circuits, for the automatic control of accumulators, and for 
the regulation of apparatus placed at a distance from the controlling 
point. Copies of this catalogue, which is printed in French, will be 
furnished to those interested, upon application to the company. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
distributing some attractive literature concerning several important 
types of apparatus. Bulletin No. 4,607 is devoted to the series 
incandescent system with tungsten lamps. This is a timely publi- 
cation in view of the present general tendency toward the illumina- 
tion of streets of residential districts by means of the series incan- 
descent system of lighting. The descriptive matter in this. bulletin 
includes illustrations and general data on transformers, switch- 
boards, lamp brackets and reflectors, series sockets and lightning 
arresters used in connection with the system. Bulletin No. 4,608 
describes the company’s improved type H subway transformers. 
These transformers are absolutely water-tight, and are proportioned 
for the limited space in manholes, possess high efficiency and large 
radiating surfaces, and their temperature rise is small. The trans- 
formers are manufactured for a frequency of sixty cycles at stand- 
ard voltages, and in capacities from five to 300 kilowatts, inclusive. 
Bulletin No. 4,610 describes a new line of small plant continuous- 
current switchboards equipped with the latest and most improved 
controlling devices. These boards are manufactured for 125 and 
250-volt circuits only, and each panel forms a separate and com- 
plete switchboard not intended for combination with other panels. 
They are made to control one generator and two feeder circuits, and 
additional feeder switches can not be furnished. The panels are 
made of natural black slate, and are supported by one-inch gas-pipe 
supports. Folder No. 3,681 is devoted to a description of mercury 
are rectifiers for moving-picture machines. This apparatus will 
operate satisfactorily on any alternating-current voltage from 200 
to 240, and any frequency between forty and 140 cycles. Copies of 
this literature will be furnished to those interested upon request. 


NEW INCORPORATIONS. 


ST. PAUL, MINN.—Royalton Power and Light Company, of 
Royalton. $10,000. Incorporators: A. C, Wilson, Mark Murphy and 
Charles R. Rhoda. 


JERSEY CITY, N. J.—Southwestern Development and Construc- 
tion Company, Jersey City. To operate steam or electric railroads, 
etc. $100,000. Incorporators: H. B. Ferber, Hackensack; W. H. 
Nash, Jersey City; G. E. Waesche and W. H. Wieboldt, East Orange. 


DOVER, DEL.—Central Texas Traction Company. To operate 
rapid transit railways for carrying freight, merchandise and pas- 
sengers, and to operate mines and mine tramways. Incorporators: 
J. J. Sears, of Chicago; Dr. J. O. Howard, of Houston, Tex.; W. W. 
Clopion, of Corsicana, Tex.; J. V. Watkins, of Corsicana, and Harry 
W. Davis, of Wilmington. $300,000. 


OLYMPIA, WASH.—Nooksack Valley Traction Company, of Bel- 
lingham. $1,250,000. Incorporators: W. R. Alward, J. S. Wheeler, 
J. E. Morrison, Edward Brown, W. H. Jarrett and J. William Welch. 
To build a line of railway from a point at or near Bellingham to a 
point in or near the city of Blaine, and from said point at or near 
said Bellingham to a point at or near Sumas. : 

INDIANAPOLIS, IND.—Marion & Logansport Traction Company. 
$40,000. To build a traction line in and through the following 
towns: Marion, Sweetser and Nier, in Grant County; Converse, 
Amboy, North Grove, McGrawsville and Bunker Hill, in Miami 
County, and Logansport, Anoka and Onward, in Cass County. In- 
corporators: George D. Lindsay, Marion; John O. Spurgeon, Sweet- 
ser; Mead S. Hays, Marion; John Minnick, Grant County, R. R. 
No. 10; John O. Wilson, Marion; Lewis S. Marks, Marion; Alva 
Williamson, Sweetser, and Carl Wise and Victor Wise, Logansport. 
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Record of Electrical Patents. 





Week of August 11. 


APPARATUS FOR RAIL- 
A mag- 


895,421. MAIL-POUCH RECEIVING 
WAY CARS. Chauncey W. Broughton, Carlton, Ill. 
netically controlled mail-pouch delivering apparatus. 

895,422. MAIL-POUCH RECEIVING OR DELIVERING APPARA- 
TUS FOR RAILWAY CARS. Chauncey W. Broughton, Carlton, 
Ill. An electromagnet is in combination with a support for 
sustaining a mail pouch adjacent to a railway track. 

895,431. ENCLOSED FUSE. Robert C. Cole, Hartford, Ct., assignor 
to the Johns-Pratt Company, Hartford, Ct. The fuse receptacle 
is filled with comminuted material which is retained by lint or 
fuzzy material without impeding the escape of gases. 

895,482. ENCLOSED-FUSE TERMINAL. Robert C. Cole, Hart- 
ford Ct., assignor to the Johns-Pratt Company, Hartford, Ct. 
A tubular casing containing a fuse link with link terminals. 

895,434. VEHICLE-SPEED SIGNAL. George L. Cooper, Troy, 
N. Y., assignor of thirty-five one-hundredths to Joseph F. Bush, 
Schenectady, N. Y. The starting movement actuates a visual 
signal on the car. 

895,441. ELECTRIC OUTLET BOX. Conrad J. Dorff, Chicago, IIl., 
assignor to Frederic Greer, Chicago, Ill. The outlet box is pro- 
vided with self-retaining knockouts. 

895,443. COIN-BOX FOR TELEPHONES. Charles S. Ellis, Chicago, 
Ill., assignor to the American Coin Register Company. The coin- 
box is provided with sectional coin channels. 

895,460. THERMOSTATIC CIRCUIT-CONTROLLER. Herman L. 
Hicks, Martins Ferry, Ohio. The electric circuit is closed by 
the alternate heating and cooling of the expansion member. 

895,485. VACUUM-TUBE LIGHTING. Daniel M. Moore, Newark, 
N. J., assignor to Moore Electrical Company, New York, N. Y. 
The tubes extend to several floors from a common centre of dis- 
tribution. 





895,421.—Matt-Poucn RecEIving APPARATUS FOR RAILWAY CARs. 
’ 


895,486. VACUUM-TUBE APPARATUS. Daniel M. Moore, Newark, 
N. J., assignor to Moore Electrical Company, New York, N. Y. 
The rarefied gas is admitted to the tubes through a valve au- 
tomatically in response to changes of gas tension in the tube. 

895,487. VACUUM-TUBE APPARATUS. Daniel M. Moore, Newark, 
N. J., assignor to Moore Electrical Company, New York, N. Y. 
The system is equipped with a device regulating the flow of gas 
or vapor to maintain a constant tension in the vacuum tube. 

895,490. SYSTEM FOR THE GENERATION AND DISTRIBUTION 
OF ELECTRICITY. Thomas H. McAdory, Chicago, IIll., as- 
signor to the Adams & Westlake Company. The resistance of 
the distribution system is controlled by an automatic regulator 
depending upon the voltage of the battery. 

895,515. DYNAMOELECTRIC MACHINE. Egbert M. Tingley, 
Pittsburg, Pa., assignor to Westinghouse Electric and Manu- 
facturing Company. The machine has a cylindrical core mem- 
ber provided with longitudinal ventilating slots. 

$95,531. SILOXICON-COATED CARBON-CONTAINING ARTICLE. 
Edward G. Acheson, Niagara Falls, N. Y. The carbon-contain- 
ing article has its outer portion covered with siloxicon. 

895,545. CONNECTING DEVICE FOR ELECTRICAL CONDUCTORS. 
Ernest B. Fahnestock, New York, N. Y. A self-contained spring 
member forms a connecting clamp in combination with a hook 
and conductor. 

895,549. STORAGE BATTERY. George A. Ford, Cleveland, Ohio, 
assignor to Harriet S. Ford, Cleveland, Ohio. The battery is 
formed of trays molded from paper pulp. 

895,575. ELECTRIC CAR-RECORDING BLOCK-SIGNAL. William 
J. Murray, Leavenworth, Kan., assignor of one-half to Herbert 
W. Wolcott, Leavenworth, Kan. The block-signal system is 
equipped with a step-by-step recording device. 

895,582. RAIL-BOND FOR ELECTRIC RAILWAYS. William E. 
Oakley, Millbury, Mass., assignor to Worcester Steel Foundry 
Company, Worcester, Mass. The terminal is welded to the con- 
nector and is composed of an alloy having the same tempera- 
ture coefficient as that of the rail. 

895,589. ELECTRIC SIGNAL FOR RAILWAYS. John S. Sims, 
-Longbeach, Cal., assignor of one-half to Edward Richard Millar, 
Longbeach, Cal. The signal targets are held in inoperative 
position by the normally charged magnets. 


895,594. ARC LAMP. Bernard A. Stowe, Cleveland, Ohio, assignor 
to the Jandus Electric Company, Cleveland, Ohio. The are 
chamber is provided with a tube for carrying off the gases. 

895,618. POWER-TRANSMITTING DEVICE. Leonard K. Clark, 
New York, N. Y. A flexible mechanical coupling. 

895,660. ELECTRIC BATTERY. William Morrison, Chicago, IIl., 
assignor to George Rumrill Coryell, Chicago, Ill. A bromin- 
carbon primary cell. 

895,714. BINDING-POST. Garrison Babcock and Josef Reuter, Roch- 
ester, N. Y., assignor to Merton E. Lewis, Rochester, N. Y. 
The terminal is formed of a base, a member with an inclined 
clamping face, and a locknut. 

895,715. THERMOCHEMICAL GENERATION OF ELECTRICITY. 
Lucien P. Basset, Paris, France, assignor to Maurice Bacqua 
de Labarthe, Paris, France. Two electrolytes are circulated in 
separate compartments divided by porous walls. 

895,729. ART OF SEPARATING SUSPENDED PARTICLES FROM 
GASEOUS BODIES. Frederick G. Cottrell, Berkeley, Cal., as- 
signor to International Precipitation Company, San Francisco, 
Cal. The gaseous bodies are subjected to the action of a system 
of electrodes maintained at a high difference of electrical po- 
tential. 





895,515.—DYNAMOELECTRIC MACHINE. 


895,732. CONSTRUCTION OF BATTERIES AND ELECTROLYTIC 
APPARATUS. Frank A. Decker, Philadelphia, Pa., assignor, by 
mesne assignments, to Decker Electrical Manufacturing Com- 


pany, Wilmington, Del. The battery parts are enclosed in a 
rubber diaphragm sealed by a plastic vulcanized material. 
895,738. SOLID INSULATING COMPOUND. Jerome W. Frank, 

New York, N. Y., assignor to Standard Varnish Works, New 


York, N. Y. A solid insulating compound composed of oils and 
gums. 
895,747. BINDING-POST. Monroe Guett, Hartford, Ct., assignor to 


the Hart & Hegeman Manufacturing Company, Hartford, Ct. A 
cylindrical binding-post with a central bore and two openings 
in the side wall through which operate non-rotatable studs. 

895,752. LIGHTNING ARRESTER. Ernst Heddaeus and Rudolf 
Nothnagel, Bilbao, Spain. One of the two rotating discharge 
bodies has a plurality of cam surfaces, varying the distances 
of the surfaces of the rotating members. 

895,760. SYSTEM OF ELECTRICAL DISTRIBUTION. Robert C. 
Hull, Philadelphia, Pa. A regulating apparatus causes the bat- 
tery to charge and discharge in response to the electrical con- 
dition of the circuit. 

895,772. SECONDARY ELECTRIC CLOCK. Frank F. Landis, 
Waynesboro, Pa. The apparatus is operated by a step-by-step 
electromagnetic device. 

895,777. COIN-OPERATED ATTACHMENT FOR  PAY-TELE- 
PHONES. Edmond J. Lonergan, Chicago, Ill. The coin is de- 
posited through a reciprocable coin chute. 

895,785. MEANS FOR SUPPLYING AND CONTROLLING ELEC- 
TRIC CURRENT TO MOTOR VEHICLES. Alexander Palm- 
bos, Columbus, Ohio, assignor to the Jeffrey Manufacturing 
Company, Columbus, Ohio. A storage battery car equipped with 
a trolley support. 

895,801. CURRENT TRANSFORMER. Paul Schubert, Berlin, Ger- 
many, assignor to General Electric Company. The transformer 
is provided with means for producing two opposing alternating 
fluxes in the core. 
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895,806. TROLLEY. Frank L. Sessions, Columbus, Ohio, assignor, ° 


by mesne assignments, to the Jeffrey Manufacturing Company. 
The trolley pole has both a lateral and longitudinal movement. 


895,822. RHEOSTAT. Charles Wirt, Philadelphia, Pa., assignor to 
Charles Wirt & Company, Newark, N. J. The resistance, con- 
ductor, contact blocks and hub are contained in a molded body 
of insulation. 


895,823. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph L. 
Woodbridge, Philadelphia, Pa. A combination of a polyphase 
and a single-phase alternating-current circuit connected, re- 
spectively, to a synchronous dynamoelectric machine and an 
induction machine. 

$95,824. ELECTRIC GENERATOR. 
delphia, Pa. The pole frame is provided with polar projections 
in groups of three. 


895,825. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph L. 
Woodbridge, Philadelphia, Pa. The regulating apparatus is 
responsive to rapid fluctuations in load. 


895,830. ELECTRIC BRAKE. Edward H. Anderson, Schenectady, 
N. Y., assignor to General Electric Company. The hand brake 
is supplemented by a motor-driven device. 


895,881. CONSTANT-CURRENT TRANSFORMER. Lyman Arnold, 
Lynn, Mass., assignor to General Electric Company. The trans- 
former is provided with a plurality of axially aligned sets of 
relatively movable primary and secondary coils with a magnetic 
core. 

895,836. CONTROLLING DEVICE FOR ELECTRIC MOTORS. 
Ralph E. Barker, Lynn, Mass., assignor to General Electric 
Company. There is a winding operating independently of the 
automatically changing windings. 











895,594.—ARc Lamp. 


895,848. ELEVATOR SAFETY AND ANNOUNCING DEVICE. 
George H. Foulks, San Francisco, Cal. Devices carried by the 
doors act automatically when brought into the range of action 
of the brake or stop mechanism carried upon the cage. 


895,857. RESISTANCE UNIT. Joseph L. R. Hayden, Schenectady, 
N. Y., assignor to General Electric Company. A cast silicon 
rod terminates in iron terminals. 


895,864. TROLLEY. Albert S. Janin, New York, N. Y., assignor 
of one-third to Amelia Janin, Brooklyn, N. Y. A pantograph 
collector with spring-actuated members. 


895,869. RECTIFIER SYSTEM. Osias O. Kruh, Schenectady, N. Y., 
assignor to General Electric Company. The secondaries of the 
single-phase, alternating-current source are connected in mul- 
tiple. 

895,870. PROPELLED TORPEDO. Howard Lacy, Carshalton, Eng- 
land. The torpedo head is equipped with a magnet and magnet 
core. 

895,878. BRUSH-HOLDER. Floyd C. Mitchell, Schenectady, N. Y., 
assignor to General Electric Company. The brush stud is 
equipped with a resilient member. 

895,887. ACYCLIC MACHINE. Jakob E. Noeggerath, Schenectady, 
N. Y., assigner to General Electric Company. The acyclic poles 
extend uniformly‘around the armature. 

$95,888. UNIPOLAR DYNAMOELECTRIC MACHINE. Jakob E. 
Noeggerath, Schenectady, N. Y., assignor to General Electric 
Company. A unipolar field structure, and an armature provided 
with a plurality of collector rings. . 

895,894. MEANS FOR COOLING DYNAMOELECTRIC MACHINES. 
Richard H. Rice, Lynn, Mass., assignor to General BHlectric 
Company. An inner and outer ventilating case for vertical tur- 
bines. 


ELECTRICAL REVIEW 


Joseph L. Woodbridge, Phila: 
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895,911. WALL BRACKET FOR ELECTRICAL CONDUCTORS. 
Lucius Tinsley, Crawfordsville, Ind. A wall bracket with a 
plurality of insulating members and a clamping member at- 
tached to the base. 


895,914. VARIABLE-VOLTAGE TRANSFORMER. Matthew 0. 
Troy, Schenectady, N. Y., assignor to General Electric Company. 
The core is adapted to afford two magnetic circuits, one passing 
through both coils, and one shunting one coil. 


895,916. LIGHTNING-ROD TERMINAL. John P. Turner, New 
York, N. Y. A,tapered, perforated body of sheet metal filled 
with carbon forms a self-contained ground plate. 

895,925. ELECTRIC ORGAN. William R. Whitehorne, Bethlehem, 
Pa. The valves and stops are controlled by electromagnets. 
895,928. RAIL-BOND. Montraville M. Wood, Chicago, IIl., assignor 
to General Electric Company. The bond head has a receptacle 

accommodating a piercing pin. 














$95,823.—SysTEM OF ELECTRICAL DIsTRIBUTION. 


895,930. PROCESS OF ELECTROLYTICALLY PRODUCING 
CHROMIC ACID FROM CHROMIC SULPHATE. Gustav 
Adolph, Ammendorf, and Albert Pietzsch, Magdeburg, Germany, 
assignors to Chemische Fabrik Buckau, Magdeburg, Germany. 
The reducing action of the nascent hydrogen is minimized by 
electrolyzing the chromic solutions in the absence of a dia- 
phragm. 

895,933. SELF-EXCITING GENERATOR. Ernst F. W. Alexander- 
son and Emil H. Widegren, Schnectady, N. Y. The field wind- 
ing is provided with a rectifying commutator and a polyphase 
arrangement of brushes. 


895,956. LIGHTNING-ARRESTER RESISTANCE. Harold W. Buck, 
New York, N. Y., assignor to General Electric Company. The 
—" heat-proof envelope contains granular resistance ma- 
terial. 


$95,958. ELECTROMAGNETIC SPARKING PLUG. Otto Carlborg. 
Providence, R. I. The sparking plug is equipped with an electro- 
magnetic interrupting member. 








895,880.—ELEcTRIC BRAKE. 


895,965. ; REGULATION OF DYNAMOELECTRIC MACHINES. 
Reginald C. Clinker, Rugby, England. Means are provided for 
varying the effect of a shunt in proportion to the rate of change 
of load in circuit. 


895,993. TROLLEY SUPPORT. Hiram G. Farr, Melrose Highlands, 
Mass. The trolley wheel is chambered and provided with a 
core of absorbent packing. 

896,060. FILAMENT FOR ELECTRIC INCANDESCENT LAMPS 
AND PROCESS OF MAKING THE SAME. Hans Kuzel, Baden, 
near Vienna, Austria-Hungary. The filaments are produced 
from a plastic mass containing tungsten and colloidal oxyni- 
trid of tungsten, forming threads capable of being converted 
into a crystalline tungsten filament. 

896,071. ELECTRIC RAILWAY. John A. Garey, Mound City, Mo., 
assignor of one-half to George G. Garey, Indianapolis, Ind. A 
third rail and means for supporting same in a conduit of spring- 
closed sections. 








